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PRELIMINARY CONSIDERATIONS 


ONE DOEs not have to be a professional 
student of mathematics to become con- 
vinced that the bearings of mathematics 
have world-embracing dimensions. In an 
almost unique sense, this huge area of 
learning touches the entire physical uni- 
verse, and it permeates many aspects of 
the industrial, technical, and social fabric 
which human ingenuity has created on this 
revolving globe of ours. Obviously, then, 
we must greatly restrict the scope of our 
discussion, confining ourselves to the more 
modest question, how the school can or 
should react to this dramatic story in the 
education of American youth. 

Historians of mathematics have estab- 
lished a close relation of mathematics to 
human affairs, from the very dawn of hu- 
man history. But they have also pointed 
out the significant fact that whenever 
mathematics became merely a tool for the 
solution of everyday problems, as in the 
days of ancient Egypt and of Rome, com- 
plete stagnation was the invariable result. 
It was only when the speculative minds of 
the Greeks began to look beneath the sur- 
and to examine basic theoretical 
that genuine mathematical 
* Based on an address at Eastern Illinois 


State College, Charleston, Illinois, June 20, 
1951. 
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The Place’ of Mathematics in Human Affairs, 
and Related Curriculum Problems* 


By Wiuu1aM Betz 
Rochester, New York 








structures became possible. The tension 
between theory and practice has continued 
to this day, but with an important differ- 
ence. For the men who work at the fron- 
tiers of human knowledge, there is no such 
conflict. They know only too well that 
both in science and in mathematics the 
contributions made by pure research, by 
“fundamental” investigations, when fruit- 
fully utilized in laboratories and techno- 
logical centers, have made possible the 
fairy-like transformations that we think of 
in connection with this power age, or this 
air age, or this atomic age. That is, be- 
hind the enormous scene of modern prog- 
ress stand the trained minds of mathe- 
matical or scientific thinkers. 

It would be a most rewarding and re- 
vealing task to examine in some detail the 
negative treatment accorded to mathe- 
matics during the severely practical ages, 
and to note, by way of contrast, the 
amazing periods of growth which always 
resulted when keen intellects succeeded in 
building an enlarged mathematical frame- 
work. Particularly fascinating would be 
the story of the past three centuries, be- 
ginning with the “‘century of genius,’’ as 
Whitehead so aptly called the seventeenth 
century. It laid the foundation for our 
scientific and technological achievements 
and thus ushered in the modern era. The 
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eighteenth century produced a galaxy of 
great mathematicians. Utilizing the 
mathematical instruments created by Des- 
cartes, Newton, and Leibniz, they were 
lured by the possibility of attempting a 
mathematical description of the universe. 
Typical of the period was the monumental 
French Encyclopédie of Diderot and others 
(35 volumes, 1751-1780), with its famous 
preface by D’Alembert. And among the 
culminating achievements of that century 
were Lagrange’s Mécanique Analytique 
(1788) and Laplace’s Mécanique Céleste 
(five volumes, 1799-1825). Then came the 
revolutionary nineteenth century which 
vastly extended the domain of pure and 
applied mathematics. 

Throughout this phenomenal epoch, it 
was the mathematical theorists who pre- 
pared the way for the ever-increasing sci- 
entific, industrial, and economic progress 
achieved in the world. Thus 
theory and practice were constantly inter- 
related, each fructifying and stimulating 
the other. 


western 


And today we are even more certain 
than was Gauss, over a century ago, of the 
predominant place of mathematics in the 
scheme of human knowledge. He referred 
to mathematics as the “queen of the sci- 
ences.”’ For, as Professor Eric T. Bell has 
so forcefully stated it, on the basis of im- 
pressive documentary evidence, ours is the 
“Golden Age of Mathematics.’”! It would 
be next to impossible to exaggerate the 
impact of mathematics on our civiliza- 
tion. 

Now, what are the lessons that modern 
education should derive from this factual 
record? Surely, no one who is familiar with 
the undeviating trends of this develop- 
ment can deny that a citizen of the modern 
world cannot afford to be ignorant of mathe- 
matics, because the world in which we live is 
so largely mathematical. 


1 Eric T. Bell, Mathematics, Queen and Serv- 
ant of Science (New York: McGraw-Hill Book 
Co., 1951), pp. 6 ff. See also, Hermann Weyl, 
““A Half-Century of Mathematics,”’ The A meri- 
can Mathematical Monthly, October, 1951. 





I. Mopgs or APPRAISING THE ROLE 
OF MATHEMATICS IN THE 
MopEerRN WorLD 


Many and varied have been the ap- 
proaches suggested by curriculum theo- 
rists for ascertaining or determining for 
each of our principal courses of study a 
convincing raison d’étre. Thus, they speak 
of the “social values” approach, the “his- 


“shortages” ap- 


torical” approach, the 
proach, the “job-analysis” approach, the 
“creative values’”’ approach, and so on. In 
the field of mathematics, likewise, there 
have been earnest attempts to discover ob- 
jective ways of appraising the place of 
that subject in human affairs, and to util- 
ize the findings thus obtained in the con- 
struction of mathematical curricula. 
Among these mathematical approaches 
the following seem particularly significant. 

1. The Idea. Here one 
asks the question, what would happen if 
all knowledge of mathematics were sud- 
denly destroyed. The consequences of such 


Elimination 


an imaginary calamity have been de- 
scribed with characteristic clarity and 
penetration by Professor D. E. Smith. He 
explained what would be the result if to- 
night there should be wiped off the face of 
the earth every book on mathematics, 
every mathematical symbol of any kind, 
and every machine for computing or for 
recording The whole world 
would slow down, and trade would relapse 


numbers. 


into the condition of barter as in the days 
of savagery. Banking, building, engineer- 
ing, and similar enterprises would awaken 
to a living death.? 

Such a picture, fantastic and yet en- 
tirely truthful, will at least serve to outline 
in a broad way the all-pervading impor- 
tance of mathematics in human affairs. 

2. Studying Typical Areas of Living. 
Again, one may wish to find out what 
mathematical ideas, skills, kinds of under- 


2? David Eugene Smith, The Poetry of Mathe- 
matics and Other Essays, The Scripta Mathe- 
matica Library, Number One, New York, N. Y., 
pp. 16-17. 
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standing and appreciation, are a concern 
of the home, of business, of the principal 
professions, of citizenship, of leisure, and 
so on. To obtain this information, one 
would have to interview many groups of 
people, such as homemakers, businessmen, 
builders, contractors, bankers, economists, 
scientists, statisticians, accountants, pi- 
lots, and so on. The danger of this ap- 
proach, as we shall see, is that of giving 
undue weight to considerations of mere 
frequency of occurrence or of use. 

3. Looking at Vocational Needs. This is 
really a corollary of the preceding ap- 
proach. Thus, a detailed analysis of every 
mathematical item entering into the daily 
work of a mechanic, a carpenter, a ma- 
chinist, a draftsman, and so on, was con- 
sidered desirable a generation ago, as a 
basis for the formulation of “personalized” 
mathematical curricula. But this program 
was eventually seen to be a hopelessly 
complex one. The school cannot prepare 
its body of students for an endless array 
of specific vocational skills. Instead, we are 
interested today in the “common learn- 
ings’’ found necessary in a large variety of 
life situations. There can be no doubt 
whatever that an appreciable fraction of 
these essential common learnings involves 
at least elementary literacy in mathe- 
maties. Curiously enough, this fact is 
often overlooked. 

4. Depending on 
Lists. 
emerged a variety of check lists. They dif- 
fer from those of the past in that they 
have been ascertained by various investi- 


Check 


have 


Authoritative 


From such analyses there 


gators on the basis of more or less ex- 
haustive studies of contemporary life. One 
such list is that issued by the Commission 
on Post-War Plans of The National Coun- 
cil of Teachers of Mathematics.* Teachers, 
curriculum committees, and authors will 
derive much benefit from a careful study 
of such lists. 

5. A Comprehensive Worldwide Analysis 
of Mathematical Backgrounds. Anyone who 

*See the November, 1947 issue of Tue 
MaTHEeMaTIcs TEACHER. 


2 


has attended recent meetings of The Na- 
tional Council of Teachers of Mathe- 
matics has no doubt become aware of the 
widespread attempts to publicize and 
dramatize the role of mathematics in 
modern life. Among the promising tools 
of this publicity campaign are the year- 
books of the National Council, as well as 
numerous monographs, films, school plays, 
and the like. 

In view of all that has been said thus far 
it is rather amazing that a group of very 
vocal educational critics persist in their 
negative attitude toward mathematies. 
They keep repeating their usual thesis that 
beyond some basic work in arithmetic and 
its common socialized applications all 
further training in mathematics is of con- 
sequence only for ‘‘the few.’’ Moreover, 
they have no respect for the evidence 
which points in the opposite direction. 
They characterize as purely “subjective,” 
and hence as unreliable, the analyses 
which are favorable to mathematics. They 
question authoritative 
check lists. And, of course, they reject or 
openly ridicule the alleged cultural values 
of mathematics. How can one deal with 


even the most 


such a situation? 

Clearly, the case must be appealed to a 
higher tribunal of competent judges. Such 
an appeal has occurred. At the 1950 Inter- 
national Congress of Mathematicians at 
Harvard University, active steps were 
taken to bring about a worldwide ap- 
praisal of the status of mathematics in all 
the participating nations, with particular 
reference to the actual importance of 
mathematics in human affairs. Resolutions 
pertaining to this matter were adopted at 
the second session of Section VII of the 
Congress. These resolutions called on the 
new International Mathematical Union to 
initiate this program through the continu- 
ation and revitalization of the Interna- 
tional Commission on the Teaching of 
Mathematics.‘ 

‘ William Betz, ‘‘Mathematics for the Mil- 


lion, or For the Few?” Tue MatuHematics 
TeacHer, XLIV (January, 1951), 21. 
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It is to be hoped that when these reso- 
lutions are actually carried out, the find- 
ings thus obtained will serve as a basis for 
more informed and hence more authorita- 
tive mathematical curricula throughout 
the world. 


II. THe NEED OF ADEQUATE 
CRITERIA OF SELECTION 

Studies such as those suggested above 
should prove to the most obdurate skeptic 
that today the scope of mathematics is co- 
extensive with that of human culture. 
But it should be equally obvious that the 
school cannot hope to cope with such a 
vast setting, any more than it can cover 
the whole domain of science. At best, it 
can offer only a modest introduction to the 
stupendous realm of modern mathematics 
and to the encyclopedic range of its appli- 
cations. That is, the mathematical pro- 
gram of the school involves the judicious 
use of certain criteria of selection, of which 
the following are of special importance. 

1. Frequency of Use. This is certainly a 
most incisive arbiter in deciding whether a 
particular mathematical item should be 
included in the mathematical program of 
the school. For years, curriculum theorists 
have been disposed to give as much weight 
to this criterion, in the field of mathe- 
matics, as they have attached to a fre- 
quency index in Thorndike’s famous word 
lists. And there is no desire to minimize 
the value of frequency studies. They 
helped to eliminate from our curricula 
much traditional material that really 
served no useful purpose. On the other 
hand, a crass and purely utilitarian 
emphasis on immediate and wide applica- 
bility has done an enormous amount of 
harm. It has inflicted grave and unwar- 
ranted injury on virtually all cultural as- 
pects of education. It has led to a severe 
curtailment of instruction in such fields as 
history, literature, and foreign languages, 
to the detriment of our national culture. In 
mathematics, the resulting attitude of un- 
informed extremists is reflected in the fol- 
lowing typical assertions of a well-known 
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educator, as published in his Inglis Lec- 
ture at Harvard University. 

“No youth under eighteen, male or fe- 
male, ever uses or encounters, outside the 
classroom, the theorems of either plane or 
solid geometry. For that matter, not one 
man in a thousand and probably not one 
woman in a hundred thousand ever finds 
them useful in either the general or wage- 
earning affairs of life. The truth is that 
Euclidean geometry is not a genuine sub- 
ject, valuable to everybody, but is a spe- 
cific vocational study of real value only to 
prospective teachers of the subject... . 

“Where can any high school student 
find a place where the theorems of geome- 
try are being used outside the school 
room? What meaning and use do they 
have in his life? ... 

“All that has been said regarding ge- 
ometry applies with about equal force to 
algebra, which is almost as fully divorced 
from adolescent life. 

All this is prefaced by a vigorous at- 
tack on the entire concept of the transfer 
of training. The same educator then ap- 
plies to the traditional high school sub- 
jects the yardstick of “comparative use 
value.”’ He is thus led to the conclusion 
that ‘‘on the basis of this rating, all foreign 
languages and all mathematics should be 
dropped from the list of required college- 
preparatory studies.’ In 
courses, he feels, the small amount of 


” 


vocational 


necessary mathematics can readily be 
picked up in a few hours. Preachments of 
this sort were warmly approved by the 
leading educational policymakers. These 
declarations are directly responsible for 
the fact that today very large numbers ot! 
our secondary students are no longer ex- 
posed even to a single year of mathie- 
matics. The most recent pronouncements 
of the Commission on Life Adjustment for 
Youth, sponsored by the United States 
Office of Education, still reflect essentially 
the same position. 


’ Charles Allen Prosser, Secondary Education 
and Life (Harvard University Press, 1939). 
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2. Significance. It is obvious, then, that 
mere frequency of occurrence or of use is 
not a dependable criterion of selection in 
the construction of a curriculum. The fac- 
tor of significance or indispensableness 
must be added. Not merely what 7s, but 
what ought to be, must be given due 
weight. That fact has often been forgot- 
ten. It should be stressed again and again. 
In the early days of the curriculum re- 
vision movement, none other than Profes- 
sor Harold Rugg wrote this pertinent 
word of caution which is needed today 
more than ever: 

“The day has passed in which a single 
individual professor, teacher or adminis- 
trator, psychologist, educational law- 
giver or research specialist, can hope to 
master the manifold, highly professional 
tasks of curriculum-making. They are far 
too difficult and complex for any one per- 
son to hope to compass them all single- 
handed... . 

“The task of stating the goals of educa- 
tion ts not to be consummated by an analy- 
sis of social activities alone. It will be aided 
by the latter, but must not be dominated by 
it. It will be achieved only by hard thinking 
and by the most prolonged consideration of 
facts by the deepest seers of human life. For 
the great bulk of our curriculum, there- 
fore, the analysis of social activities will 
influence the judgments of frontier think- 
ers; but it is the judgment of the seer based 
upon the scientific study of society—not the 
mere factual results of social analysis—that 
will determine the more intangible, but di- 
recting materials of our curriculum. 

“Social analysis merely gives us the tech- 
niques and knowledges we should have on 
tap. For the basic insights and attitudes we 
must rely, as we do for the statements of the 
goals of education, upon human judg- 
ment. It is imperative, however, that we 
make use of only the most valid judgments. 
The forecasting of trends of social movement, 
underlying them, demand erudition and ma- 
turity of reflection that eventuates only from 
prolonged and scientific study of society. To 
the frontier of creative thought and of deepest 


feeling we go for guidance as to what to 
teach,’’6 

8. Simplicity. Because of our congested 
time schedules, and of the inadequate 
preparation of many pupils, constant at- 
tention must also be given to the weighty 
question of simplicity and of economy of 
time. This criterion rules out not merely 
complicated types of technique, but also 
many significant and interesting applica- 
tions because their background is too in- 
volved to make possible even a fair degree 
of understanding and mastery in the aver- 
age classroom. It is most gratifying, of 
course, that a profuse literature now exists 
on ways and means of vitalizing the teach- 
ing of mathematics.? What has not been 
accomplished, however, is a corresponding 
absolutely necessary extension of the time 
required to incorporate more of these 
promising modes of enrichment in our 
crowded curricula. 

Other criteria of selection might readily 
be suggested. Thus, a decade ago one 
basie curriculum study listed over one 
hundred criteria considered necessary in 
the evaluation of “teaching and learning 
materials and practices.’’* Today we are 
satisfied with a much smaller list. For our 
purposes the three criteria discussed above 
are sufficiently adequate. 


III. Wuicu Fieups or APPLICATION 
Meet THESE CRITERIA? 

The criteria we have mentioned apply 
to all the materials of instruction incorpo- 
rated in our curricula. However, we are 
now face to face with the critical problem 
of designating such mathematical applica- 
tions as would seem to comply with these 


® Harold Rugg, ‘“‘The School Curriculum and 
the Drama of American Life.” The Twenty- 
Sixth Yearbook of the National Society for the 
Study of Education (Bloomington, IIl.: Public 
School Publfthing Company), pp. 52 ff. 

7See, for example, the Seventeenth and 
Eighteenth Yearbooks of The National Council 
of Teachers of Mathematics. 

8 Herbert B. Bruner and others, What Our 
Schools Are Teaching (New York: Bureau of 
Publications, Columbia University, 1941), pp. 
211-20. 
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criteria. It is not a difficult task for an in- 
formed student of mathematics to draw 
up an extensive list of potentially valuable 
applications. And the lists that have been 
published from time to time have not been 
without value. But until it is shown, on 
the basis of actual teaching schedules and 
of test results, how such applications can 
be incorporated into the daily routine of 
the school, and to what extent they are 
understood and mastered by the pupils, 
very little has been accomplished. Theo- 
rists have a fatal way of ignoring the 
chronic road-blocks that have prevented 
the achievement of functional competence 
in mathematics. For nearly six decades 
there has been a_ continuous outery 
against the compartment system,—a year 
of algebra followed by a year of geome- 
try—, but it is still with us. The four-year 
high school, long known to students of 
education as a “historic accident,’’ with 
every passing year gets more out of step 
with the educational needs of our age. 
To these handicaps have been added the 
totally indefensible postponement of 
arithmetic and, in consequence, the wreck- 
ing of junior high school mathematics. 

And so, our “radius of action”’ is still 
greatly limited. In the main, there are 
three principal fields, more than any others 
that might be suggested, which come 
within the scope of the criteria pointed out 
above. These fields are represented by the 
elementary aspects of finance, of technol- 
ogy, and of science. Each of these domains 
plays a most important role in human af- 
fairs. Let us briefly examine the contribu- 
tions that each can and should make to the 
mathematical program of the school. 

1. Financial Applications. This type of 
work is certainly of enormous extent. It 
ranges all the way from ordinary “grocery 
store arithmetic’? to the most involved 
problems of economics and of “actuarial 
mathematics.” In the school we must give 
due attention to considerations of wise 
buying, including installment buying. 
Again, a careful study of personal and 
household budgets is of central impor- 


tance. Moreover, having a savings account 
and providing for personal and financial 
protection through such means as_ in 
surance should not be neglected. Thi 
mathematics of community life, with its 
constant demand for adequate funds to | 
supplied by taxation or voluntary con- 
tributions, is a concern of every citizen 
This is also true of the financial transac- 
tions having to do with home ownership 
and with carefully considered types of in- 
vestments. 

No agreement has been reached as to 
the precise grade placement of thes 
financial applications. However, the idea 
of postponing their study to the last year 
of the high school seems decidedly unwise. 
Very many of the students who need this 
kind of information and trainir g have left 
the school by that time or insist on side- 
stepping the opportunity of obtaining this 
training, at such a late date. Hence it is 
far better plan to include some of the es- 
sential phases of ‘‘financial mathematics’ 
continuously, each year making its prope: 
contribution to a growing insight and 
mastery. 

2. Technical or Vocational Applications 
While the emphasis on “money problems 
has often been carried to the point ot! 
creating the impression that the school is 
primarily concerned with ‘dollar mathe- 
maties,”’ this is far from being the case in 
the field of even the lower phases of techni- 
cal or shop mathematics. Here, much re- 
orientation is necessary. In a recent year 
American industries employed 26% of the 
total labor force, more than 16 million 
persons, and more than 12 million workers 
arned their living in some trade. Should 
not all our mathematical courses, whether 
of the first track or the second track, take 
account of these impressive figures? 

It will take time and much experimenta- 
tion to bridge this serious gap in our 
curricula. But even now, it is fairly certain 
that for the purposes of general education 
the following items will have to be in- 
eluded in practically all of our courses, 
beginning in the seventh grade: (1) direct 
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and indirect measurement, with due atten- 
tion to questions of accuracy, precision, 
and tolerances, together with at least an 
introduction to approximate computa- 
tion; (2) the ready use of standard for- 
mulas of mensuration; (3) the techniques 
of geometric construction, supplemented 
by some elementary work in mechanical 
drawing; (4) a familiarity with working 
drawings and blueprints; (5) the ability to 
solve elementary problems having to do 
with such mechanical devices as the lever, 
the inclined plane, and pulleys and gears. 

Specialized shop courses should, of 
course, offer a more extended program. 
gut until we obtain more liberal time 
allotments, the brief list suggested above 
may be regarded as a minimum vocational 
equipment of the average student. 

3. Science Applications. Mathematics 
has been called the “hand-maiden of 
science.’”’ The phenomenal development of 
science, since the days of Galileo, would 
have been impossible without the helping 
hand of mathematics. The huge structure 
of modern science rests on the labors of 
mathematical giants, men like Newton, 
Euler, Laplace, Gauss, and Maxwell. 

The close connection of mathematics 
and science has caused, in some of the lead- 
ing nations, a definite correlation of these 
two fields in the curricula of the schools. 
Determined efforts have long been made 
to bring about a similar affiliation in our 
\merican schools,—thus far without suc- 
cess. The chief credit for keeping alive a 
demand for this essential reform belongs 
to the Central Association of Science and 
Mathematies Teachers. From its Fiftieth 
\nniversary Volume we quote the follow- 
ing revealing statements: 

“By the turn of the century, science had 
set its roots deep in the society of America. 
Scientific discoveries became topics of 
‘veryday conversation. The experimental 
method of science rapidly gained popular 
approval and acceptance. A golden age 
of science—a phenomenon of western 
civilization—was at hand. 

“This rapid growth and public ac- 


ceptance of science, coupled with a rapid 
increase in the enrollment of secondary 
schools, stimulated new development in 
the teaching of mathematics and the 
sciences. 

“On the crest of this wave of scientific 
interest and emphasis, a group of physics 
teachers from schools in the Central 
States met in Chicago in the spring of 1902 
to consider the organization of an associa- 
tion of physics teachers. .. . 

“The fact that the scientific impetus 
which stimulated the organization of 
physics teachers influenced other areas is 
evidenced in the action taken by the 
Mathematics Section of the Educational 
Conference of Academies and High Schools 
in November of the same year. These 
teachers were concerned with the improve- 
ment of instruction in mathematics by in- 
troducing the laboratory method and by 
bringing about a closer correlation of 
mathematics with other subject matter of 
the curriculum, especially physies. 

“To this end, . . . plans were formulated 
to include mathematics and the other 
science fields in the April meeting of the 
Physics Association. This meeting, held at 
the Armour Institute of Technology in 
Chicago, April 9-11, 1903, was the cul- 
mination of the unification movement. 
The larger organization was named the 
Central Association of Science and Mathe- 
matics Teachers.’’® 

Enthusiastic supporters of the correla- 
tion movement went so far as to advocate 
the virtual fusion of science and mathe- 
matics. A syllabus tending in that direc- 
tion was actually prepared and _ pub- 
lished.!° It would be of more than historic 


*See A Half Century of Science and Mathe- 
matics Teaching (Oak Park, Illinois: Central 
Association of Science and Mathematics Teach- 
ers, Inc., 1950), pp. 1-2. 

10 This document was issued as an ‘‘Ap- 
pendix of the Proceedings of the Second Annual 
Meeting of the Central Association of Science 
and Mathematics Teachers.’’ Second Edition, 
1905. It had the title: Report of the Committee 
on the Correlation of Mathematics and Physics in 
Secondary Education. 
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interest if a reprint of that document were 
made available at this time. 

The movement failed because the fatal 
road-blocks, mentioned above, could not be 
eliminated. As a matter of fact, while there 
has been a growing emphasis on a largely 
descriptive type of general science, the en- 
rollment figures in physics have been de- 
clining. 

The present state of affairs cannot last 
indefinitely. The initiative in correcting the 
neglect of science must come from in- 
dividual schools and teachers. It is entirely 
feasible even now, with an average group 
of pupils, to attempt a few simple labora- 
tory experiments concerned with an ex- 
planation of the scientific method. The 
mathematical tools used by the scientist 
should be pointed out. Measurements in- 
volving metric units should be stressed. 
Problems based on such standard back- 
grounds as Hooke’s law, Ohm’s law, the 
laws of motion, the use of vectors, and the 
parallelogram of forces, can readily be 
used to replace some of the traditional, 
non-functional problem material. 

There is every indication that a reason- 
able emphasis on the program of applica- 
tions suggested in these pages is becoming 
standard practice in forward-looking 
schools. More than that, ambitious teach- 
ers have gone beyond these minimum 


goals, by adding units in aviation and in 
statistics, usually with gratifying success. 


And as soon as we shall have achieved 
continuous curricula, the door will be 
wide open for larger developments. 


CONCLUSION 


It remains to say a further word about 
the task of the school in giving to our 
American youth a more adequate concep- 
tion and a more functional realization of 
the actual role of mathematics in modern 
life. The “muscular” mathematics which 
is still in vogue in a large number of class- 
rooms ignores the immense cultural sig- 
nificance of mathematics. Mere manipula- 
tion is educationally barren and defeats 
the real objectives of mathematical in- 
struction. 

A decided reorientation is necessary i! 
we would teach mathematics into its right- 
ful place. The reports of national com- 
mittees, as well as a long series of helpful 
suggestions in the professional literature, 
san aid powerfully in creating that new 
“mathematical atmosphere’? which is of 
such vital importance. Visual aids, films, 
models, laboratory techniques, exhibits, 
and the like, are making valuable con- 
tributions in the desired direction. In the 
last analysis, however, all genuine reform 
can be effected, in each classroom, only by 
the informed mind, the sustained enthu- 
siasm, and the creative skill of a real 
teacher. 





HAVE YOU SEEN? 


In The Mathematics Student for September-December, 1950: 
“‘Patiganita and the Hindu Abacus”’ by R. Venkatachalam Iyer 


“‘A Note on ‘Four Fours’ ”’ by G. C. Patni. 


In American Journal of Physics for December, 1951: 
‘“‘An Early Experimental Determination of Snell’s Law’ by J. W. Shirley. 
“On the Analysis of Transfer of Training’ by L. A. Dexter and R. A. Thornton. 
“Student Questionnaires as an Aid to Laboratory Teaching Techniques” by W. Geer. 


In the Fall, 1951 issue of The Pentagon: 


Bibliographies for topics for mathematics club programs: the magic number nine (7 references), 
plays (44 references), the story of pi (34 references). 


“Angle Trisection’”’ by Wanda Ponder. 


“On Extremizing Polynomials without Calculus” by H. J. Hamilton. 
“‘A Class of Internal Triangles” by H. T. R. Aude. 
‘Algebra Today and Yesterday”’ by Gertrude V. Pratt. 


In Pi Mu Epsilon Journal for November, 1951: 


“An Interesting Theorem” by P. A. Piza. (One hundred ninety-two times the cube of the sum of 
the first x squares is equal to the sum of the cubes of the first 2z triangular numbers plus twice the 


sum of their biquadrates.) 
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Minimum Mathematical Needs of Prospective 
Students in a College of Engineering 


By KENNETH B. HENDERSON and KERN DICKMAN 
College of Education, University of Illinois, Urbana, Illinois 


THERE ARE several reasons why some 
students enter a college of engineering 
lacking adequate preparation in mathe- 
that the mathematical 
needs of such students have not 
clearly defined. It seems to be an auspi- 
cious hypothesis to assume that, if these 
needs are identified in some specificity and 
ap- 


maties. One is 


been 


high school mathematics teachers 
prized of them, students can be better pre- 
pared for collegiate work. Acting on this 
hypothesis, a study was conducted to dis- 
cover the minimum mathematical needs 
of students who expect to enter the Col- 
lege of Engineering of the University of 
Illinois. Since the curricula and course con- 
tent of most colleges of engineering tend to 
be similar, it is assumed that, in the ab- 
sence of other data, these needs will serve 
very well to indicate “what it takes’’ in 
most colleges of engineering. 

The validity of the results of @ study 
like the present one, which utilized the 
judgmental and _ consensual 
depends largely on the validity of the 
processes themselves. People, other than 
who conducted the study, will 
evaluate the results in terms of how valid 
they consider the processes to be. To pro- 


processes, 


those 


vide an opportunity for such an evalua- 
tion, the procedure of the study will be 
described. 

The criterion of usefulness was assumed 
to be a major one (but not the only one) 
in the present study. Therefore, data were 
sought concerning the utility of various 
mathematical concepts, principles, and 
processes. Further, it was believed that as 
the basis for judgment is broadened the 
validity of the conclusions is enhanced. 
Accordingly, the final judgments were 
made by a committee composed of two 
members of the College of Engineering, 
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two members of the Department of 
Mathematics, and two members of the 
College of Education interested in the 
teaching of mathematics.* It was felt that 
each of these groups of individuals had a 
point of view which was necessary in the 
judgmental process. 


Two SuRVEYs AT THE UNIVERSITY OF 
ILLINOIS 

At the outset the writing and research 
related to the problem were studied. These 
indicated that there are many topics in the 
high school mathematics curriculum 
which, according to a consensus of au- 
thorities, are indispensable for prospective 
engineering students. There are, however, 
other topics concerning whose importance 
there is a difference of opinion. It seemed 
advisable, therefore, to secure additional 
information. For this purpose two studies 
were set up. 

The first of these studies consisted of a 
series of interviews with students enrolled 
in the College of Engineering. The purpose 
of these interviews was to determine the 
usefulness of selected mathematics topics 
in freshman and sophomore courses. Fifty 
persons were selected at random from the 
freshman class and fifty from the sopho- 
more class. For purposes of comparison, 
twenty-five upperclassmen and _ thirty 
staff members also were interviewed. 

From a comprehensive list of mathe- 
matical topics, a selection of topics was 

* Professor Kenneth B. Henderson, Chair- 
man of the Committee, College of Education; 
Professor William A. Ferguson, Department of 
Mathematics; Professor Randolph P. Hoelscher, 
Head of the Department of General Engineering 
Drawing, College of Engineering; Professor 
Bruce Meserve, Department of Mathematics; 
Professor Milton O. Schmidt, College of En- 
gineering; Mr. Kern Dickman, Graduate Assist- 
ant, College of Education. 
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made for which information seemed desir- 
able. The topics selected were phrased in 
the form of questions, such as, “‘Do you 
have to use third-order determinants?” In 
addition to answering the questions, the 
students were encouraged to comment 
about their own mathematical prepara- 
tion. The answers to the selected questions 
as well as the comments of the students 
were recorded and later tabulated. The 
mean number of responses (indicating use- 
fulness) in per cent was 39 for the fresh- 
men, 56 for the sophomores, and 69 for the 
upperclassmen. It is evident that the 
amount of mathematics considered useful 
increases as the student progresses. 

There was substantial agreement among 
the various groups with respect to the 
relative usefulness of the mathematical 
topics. The rank order of the topics was 
determined for each group of respondents, 
and Spearman’s rank correlation coeffi- 
cient was calculated. Although the topics 
cannot be assumed to be equally spaced 
with respect to usefulness, nevertheless, 
these rank correlation coefficients provide 
some measure of the agreement. Table 1 
shows these calculated values. 








TABLE | 
Groups r 
Instructors and Freshmen 78 
Instructors and Sophomores .92 
Freshmen and Sophomores 81 
Sophomores and Upperclassmen 89 





The second study consisted of a survey 
of the opinions of all staff members of the 
College of Engineering who were teaching 
freshman or sophomore courses, and of a 
selected group of full-time staff members 
of the Department of Mathematics. The 
purpose of the survey was to secure judg- 
ments concerning the importance for engi- 
neering students of various topics in the 
high school mathematics curriculum. 

The survey was conducted by means of 
a questionnaire distributed by mail. The 
respondents were instructed to indicate by 
checking whether each topic is ‘“‘indis- 
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pensable”’ to engineering study, ‘desirable 


but not essential,’ or “unnecessary.”’ 
Sixty per cent of the questionnaires were 
returned. 

In every questionnaire study there is 
always the question of how carefully the 
respondents consider their answers. In an 
attempt to assess this in each of the two 
surveys, five topics were included which 
other studies indicated were indispensable. 
Five other topics which were agreed to be 
decidedly unnecessary were also included. 
It was assumed that a respondent, who 
marked topics 
which were postulated as indispensable 


“indispensable” those 


and “unnecessary”? those postulated as 
unnecessary, carefully considered all the 
responses he made. It was gratifying to 
find that the great majority of respondents 
fell into this category. Hence, it was felt 
that the results were valid measures of the 
the judgments of the students and of the 
staff of the College of Engineering and the 
selected sample of the members of the De- 
partment of Mathematics. 


Wuat Hicu ScuHooL MATHEMATICS 
TEACHERS HAD TO Say 


Using the findings of other investigators 
and those of the two studies conducted at 
the University of Illinois, the Committee 
selected topics and classified them into 
two categories: 1) those which were con- 
sidered indispensable; and 2) those which 
were considered supplementary. 

It was felt that the opinions of high 
school teachers of mathematics should be 
obtained. These are the people who help 
prepare the students for their engineering 
courses. They understand the psychology 
of the high school student and the realities 
of the public school situation better than 
most college professors do. Hence, it was 
assumed that they would be able to say 
whether what was tentatively proposed in 
the form of the list of topics could actually 
be accomplished in a four-year high school 
mathematics program. 

Acting on this assumption, a group of 
nine representative high schools in Illinois 
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was selected. The mathematics teachers 
in these schools were either interviewed in 
a group or sent questionnaires. The teach- 
ers were asked to criticize the list of indis- 
pensable and supplementary topics. They 
were also asked whether in their opinion 
the set of topics labeled “indispensable”’ 
could be covered in a four-year high school 
mathematics program. 

The teachers had minor suggestions to 
make, usually suggesting that certain 
topics be made more specific. It was the 
unanimous opinion of the teachers that the 
topies classified as “indispensable” could 
be covered in a four-year mathematics 
program. In fact, most of the nine high 
schools were presently covering many of 
the supplementary topics, and all but two 
or three of the topics labeled ‘‘indispensa- 
ble.’ From the opinions of the teachers, 
it seemed reasonable to assume that the 


list was a realistic statement of what the 
high school could do to prepare prospec- 
tive students of engineering. 


FINAL STEPS 


Using the reactions obtained from the 
teachers, the set of topics was revised and 
submitted with a complete report of the 
study to the Dean of the College of Engi- 
neering and to a group of the faculty of the 
Department of Mathematics. Only minor 
changes were suggested by these indi- 
viduals. It seems reasonable to assume, 
therefore, that the following list of mini- 
mum mathematical needs of prospective 
students of the College of Engineering 
represents a consensus insofar as practica- 
ble of the College of Engineering, the De- 
partment of Mathematics, and a group of 
high school teachers of mathematics. 





The Minimum Mathematical Needs of Prospective Students 
in the College of Engineering* 


This section lists topics in secondary mathematics, an understanding of which is considered to 


be indispensable. 


It is expected that students who have an understanding of the following topics will be able to 
begin their mathematics training in college with analytic geometry. These students normally will 
complete any one of the engineering curricula in four years. 

The topics marked with an asterisk are those normally studied in advanced (college) algebra 
and trigonometry. Students who have an understanding of all topics except those so marked will begin 
with college algebra and trigonometry as their first mathematics courses in college. These students 
will probably require four and a half years to complete any one of the engineering curricula. 

1. Fundamental operations with integers, common fractions, decimals, and mixed numbers 


bo 


Concept of percentage including per cent of increase and decrease 


3. Concept of ratio and proportion 
1. Concept of measurement and standard units 
5. Expression of a physical magnitude: number and unit 


6. Conversion of units in the expressions of physical magnitudes 


7. Solution of problems involving physical magnitudes—for example, addition of lengths 


expressed in feet and inches, calculation of areas, addition or subtraction of angles, etc. 


8. Scale drawing 


9. Concept of an approximate number, precision of a measurement, significant digits, and 


rounding 


10. Concept of algebraic variables and constants 
11. Preparation and interpretation of statistical graphs; i.e. bar, circle, and line 
12. Removal of parentheses, brackets, braces, etc. 


13. Concept of directed or signed numbers 


14. Addition, subtraction, multiplication, and division of signed numbers 
15. Addition, subtraction, multiplication, and division of algebraic fractions 
16. Addition, subtraction, multiplication, and division of polynomials 


* Reproduced from the bulletin ‘‘Mathematical Needs of Prospective Students at the College 
of Engineering of the University of Illinois’? published jointly by the College of Engineering and 
the Bureau of Research and Service of the College of Education of the University of Illinois. Copies 
a? be obtained by writing to the Office of Publications, 358 Administration Building, Urbana, 

Inols, 











a) 
ee 
“NOS Gr 


t 


to 
re 


to 


31. 
32. 


33. 


35. 
36. 
37. 
*38. 
*39. 
*40. 
"43. 


72. 
73. 
74, 
75. 
76. 





THE MATHEMATICS TEACHER 


Common special products; i.e., a(a+b), (a+b)?, (a+b)(a—b), (a+b) (e+d) 
Factoring such expressions as a?+ab, a?+2ab+b?, a?—b?, az?+br+c 

Laws of exponents including negative and fractional exponents 

Solution of linear equations having numerical and/or literal coefficients 
Solution of a pair of linear equations including solution by determinants 
Concept of variation 


Concept of a function, functional notation, representation of functions by means of state- 


ments, tables of related values, graphs, and equations 

Properties of a linear function—i.e., graphical representation, standard form of a linear 
equation, the slope and y-intercept of a line 

Solution of a quadratic equation by factoring, by completing the square, and by the formula 
Addition, subtraction, multiplication, and division of radicals 

Addition, subtraction, multiplication, and division of complex numbers 

The standard form of a quadratic equation, its graph, the nature of the roots, and expres- 
sions for the sum and product of the roots 

The properties of a quadratic function—i.e., graph, intercepts, and maximum or minimun 
value 

Solution of a system consisting of a linear and a quadratic equation 

Solution of pairs of quadratic equations 

Solution of verbal problems by algebraic methods 

Solution of equations in which the unknown occurs under a radical sign 

Binomial theorem with positive integral exponents 

Scientific notation or standard-form numbers—e.g., 2.54 K 10°, 1.2 X 10-4 

Computation by means of logarithms 

Interpolation 

Change of the base of logarithms 

Solution of exponential and logarithmic equations 

The factor theorem 

Finding the rational roots of higher degree equations of the form f(z) =O where f(z) is a 
polynomial in x 

Rough sketching of the graphs of higher degree equations 

Approximating the irrational roots of higher degree equations, preferably by the method 
interpolation 

Third-order determinants 

Arithmetic progressions 

Geometric progressions both finite and infinite 

Concept of equality, including the symbol, and the postulates of equality 

Concept of inequality, including the symbol, and the properties of inequality 

Use of the protractor 

Use of the compass and straight edge in making simple geometric constructions 

Concept of a plane angle 

Concept of a dihedral angle 

Polygons: triangle, square, parallelogram, trapezoid, hexagon, octagon 

Circles, including the construction of circles tangent to lines and to each other 

Angle inscribed in a semi-circle 

Mensuration of plane figures 

Concept of congruence 

Concept of similarity 

Concept of symmetry 

Concept of locus 

Parallelism and perpendicularity of lines 

Pythagorean theorem 

Projection 

Pictorial representation of three dimensions of a plane 

Parallelism and perpendicularity of lines and planes 

Parallelism and perpendicularity of planes 

Polyhedrons: cubes, prisms, pyramids 

Cylinders, cones, and spheres 

Concept of a definition, a postulate and a theorem 

Deductive proof 

Inductive reasoning: its use in science; and the difference between inductive reasoning and 
proof 

Trigonometric functions of an acute angle 

Values of the functions of 30°, 45°, 60° 

Solution of right triangles 

Relationships of acute angles of a right triangle: sin (90° — A) =cos A, etc. 

Solution of verbal probiems involving right triangles 
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*77. Definitions of trigonometric functions of any angle 
*78. Values of functions of special angles including quadrantal angles 
*79. Numerical value of functions of any angle from trigonometric tables; natural and logarith- 


mic 
*80. Fundamental trigonometric identities 
*81. Addition identities: sin (A+B), ete 
*82. Law of sines 
*83. Law of cosines 
*84. Law of tangents 


*85. Area formulas: A = }be sin A; K =v 8s(s —a)(s —b)(s —c) 


*86. Solution of oblique triangles 

*S7. Solution of triangles by logarithms 
*88. Radian measure of angles 

*89. Graphs of sine and cosine functions 
*00. Inverse trigonometric functions 
*91. Solution of trigonometric equations 
*92. Double-angle identities 

*93. Half-angle identities 

*04. Proofs of identities 


*95. Concept of a vector, a component, and a resultant 
*96. Graphical addition and subtraction of vectors 
*07. Addition and subtraction of vectors by components 


Some topics are not so fundamental as to be classified as indispensable. It is recommended that 
they be studied if there is time available or by high-ability students whose rate of learning warrants 


supplementary work. 


1. Extraction of square roots by means of the algorithm 


Slide rule 


Permutations 
Combinations 
6. Probability 


St ee GS bo 


8. Polyhedral angles 
9. Line values of trigonometric functions 
10. Formulas for tangents of the half-angle 


Binomial theorem with fractional and negative exponents 


7. The inverse, converse, and contra-positive of a statement 


11. Multiplication and division of complex numbers in polar form 


12. De Moivre’s theorem 
13. Exponential form of a complex number 


How MATHEMATICS TEACHERS CAN 
User THE LIstT 

If there are some students who contem- 
plate entering a college of engineering, the 
teacher can use this list to direct their 
study. Since many related fields of scien- 
tifie study such as physics, chemistry, and 
mathematics require about the same prep- 
aration in high school mathematics, it is 
expected that there will be many students 
in high school mathematics classes for 
whom the list may serve as a guide. There 
is little reason, however, why all students, 
irrespective of their needs and interests, 


should study the same topics. The decision 
of what is appropriate for the individual 
students to study rests with the teacher. 

In conclusion, the fact that this list of 
mathematical needs is a minimum list de- 
serves to be stressed. It would be indeed 
unfortunate if the list became the maxi- 
mum content of a four-year program in 
mathematics. In order to provide students 
with a thorough and broad understanding 
of mathematics it is necessary to go be- 
yond the above list of minimum essentials. 
It is hoped that each teacher will encour- 
age each student to progress as far as his 
capabilities will allow. 





EDITOR'S NOTE 


The names of H. von Baravalle, Lee E. Boyer and Miles C. Hartley were inadvertently omitted 
from the list of persons (on page 550 of the December, 1951 issue) who had refereed papers for THE 
Maruematics TEACHER during the calendar year of 1951. 





Can We Teach Pupils to Distinguish the 
Measurement and Partition Ideas in Division? 


By Harouip E. Moser 


State Teachers College, Towson, Maryland 


THE question under immediate con- 
sideration ought to be studied in the light 
of number meanings involved and possible 
dividends to be expected from a slightly 
different approach to the teaching of the 
division concept. 

It is interesting to note that a few years 
ago a speaker confronted with the ques- 


tion presently considered easily might 


have dichotomized the issue by weighing 
the advantages of a mechanical approach 
versus the values of meaning. Today, how- 
ever, the increasing faith in the im- 
portance of meaning in the development 
of quantitative thinking makes it un- 
necessary to adopt an evangelistic ap- 
proach to meaning. Almost everybody 
claims to be teaching meaning and every- 
body expects a speaker to enumerate its 
virtues. This unanimity in willingness to 
witness for meaning does not, however, 
carry with it the implication that there 
exists a single, well defined and generally 
accepted body of meanings basic to a well- 
rounded program in elementary arith- 
metic. On the contrary, one finds a very 
considerable diversity in method, content 
and materials, all of which are described 
by their sponsors as making the topic 
meaningful and sensible to children. 
Perhaps a considerable number of the 
activities currently described as “mean- 
ingful”’ are spurious from the mathemati- 
‘al point of view, but even so one must 
concede that there are a great many 
mathematically legitimate approaches to 
the teaching of meaning. For one thing 
there is a very considerable body of 
mathematical principles and generaliza- 
tions which may be called meanings. Some 
are broad and basic, such as when a child 
learns to look at addition as a process for 
putting together two or more groups. 


94 


Others are more specific and restricted in 


application, as the use of the principle of 


compensation in adding four plus five plus 
six, wherein one subtracts one from the 
six, adds one to the four, and thinks fi 
plus five plus five. Still others take a lesser 
position in the value hierarchy. An under- 
standing that the addition of two odd 
numbers always gives an even number 
may illustrate this lower hierarchy. 

The point is that we need not undertake 
to put everything into the elementary 
school curriculum that may be described 
as contributing to meaning. Not all mean- 
ings are of equal value. Also, too many re- 
lationships presented at one time would 
make for confusion. It is necessary, there- 
fore, for us to be discriminating in our 
selection of a core of number ideas to be 
developed in the elementary school. 

Upon what basis shall a selection be 
made where two or more meaning ap- 
proaches are possible? Two principles 
come to mind. It is generally accepted that 
those number meanings which give struc- 
ture and form to the number system are 
of the greatest value to beginners. The 
same principle applies equally to instruc- 
tion in the computational processes. Un- 
less it can be shown that the insights and 
understandings taught help to give struc- 
ture and system to the computational 
procedures it may be wiser to postpone the 
introduction of the concepts to a later 
spot in the elementary curriculum. 

There is one more principle relating to 
the teaching of meanings that ought to be 
considered. The meanings taught ought to 
be found useful to children as mental aids 
in quantitative thinking. Not all meanings 
are equally useful. This is not the same as 
saying that not all meanings are equally 
important. Some meanings are important 
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but are not easily adapted to the thought 
processes of children. An excellent  il- 
lustration of this point was revealed in the 
subtraction monograph recently published 
under the direction of Dr. Brownell.* In 
this study it was found that the principle 
f equal additions, taught meaningfully, 
was not as useful in the thinking of chil- 
lren as was the decomposition principle 
taught meaningfully. If equal additions is 
to be taught certainly the principle is 
important because it gives purpose and 
sense to the subtraction process. It was 
found, however, that the principle was 
neither easily understood nor efficiently 
handled by third grade children. 

In summary, then, two criteria have 
been offered to serve as guides in the selec- 
tion of meanings which ought to be taught 
in the elementary school. (1) They should 
give sense to the system of symbolization 
or the computational process being de- 
veloped. (2) They should be useful to 
children in their quantitative thinking. 
They should be of practical assistance in 
attacking problem-solving situations. 

If you accept the principles just pro- 
posed for determining the circumstances 
under which meanings ought to be taught, 
then we are ready to examine the concepts 
of measurement and partition division to 
determine to what extent they satisfy the 
criteria just offered. 

Let us begin with an analysis of the con- 
cepts involved. Division may be defined as 
the process of finding either of two factors 
when one factor and the product of the 
two factors are given. In this respect divi- 
sion bears the same relationship to multi- 
plication that subtraction bears to addi- 
tion. In all practical applications of 
multiplication one factor is always con- 
crete and the other is abstract, that is to 
say that a group of a given size is repeated 
a certain number of times. Two types of 
division logically arise from this situation 


* Brownell and Others. Meaningful vs. Me- 
chanical Learning: A Study in Grade III Sub- 
fraction. (‘Duke Univ. Studies in Educ.”’ No. 8. 
Duke Univ. Press, 1949.) 


since one may divide to find either the 
missing multiplier or the missing multi- 
plicand. Division in which the quotient ex- 
the number of times is called 
division in 


presses 
measurement division, and 
which the quotient expresses the size of 
each of the like groups is called partition 
division. 

Example of measurement division: 
How many pamphlets, each costing 25¢, 
can I buy for $2.00? 

Example of partition division: If $24 
is to be shared equally by six persons, 
how much money will each receive? 


This distinction in the two types of divi- 
sion is not often taught in our schools. Are 
there good reasons why this differentiation 
ought to be made? I believe that an 
affirmative answer to this question is 
necessary if we apply the criteria cited 
earlier. 

Under the structure principle, it can be 
seen that the measurement and partitive 
ideas emphasize the complementary rela- 
tionships between multiplication and divi- 
sion to the fullest extent. Let us see 
wherein current practice falls short of that 
mark. In schools where multiplication is 
taught meaningfully much emphasis is 
usually placed upon the principle that 
multiplication may be viewed as a short- 
ened form of addition. In this approach 
the size of each of the equal addends be- 
comes the multiplicand and the number of 
repetitions, or times, becomes the multi- 
plier. This rationalization is especially 
recommended for young children. It is 
consistent with the way the multiplication 
idea appears in the practical affairs of 
life. This later feature makes for a close 
correlation between the abstract process 
and its practical application. Success in 
problem solving depends upon this trans- 
fer. 

The development of the multiplication 
concept does not stop here. At a later 
point in the elementary school more em- 
phasis is placed on the factor idea. In this 
step multiplication is carried one step 
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further toward becoming an abstract 
thought process unencumbered by ideas of 
collections and aggregates. Thus, 18 is 9 
twos, 2 nines, 6 threes or 3 sixes. In time 
this factor approach will supplant, in 
considerable measure, the equal addend 
conception of multiplication for most 
children. The concept of multiplication, 
however, will have been represented 
meaningfully at every level. This is a good 
program. 

The job is not done as effectively in the 
ease of division. At the concrete level, 
division is currently pictured as finding 
how many two’s, three’s, five’s, etc., in a 
number. On the basis of this experience 
children are expected to generalize that 
division is the reverse of multiplication. 
Only one-half of the story has been 
taught, however, and this half you will 
recognize as the measurement division 


concept. 
In current practice partition division is 
generally introduced with the fractional 


form. To find one-fourth of a number we 
divide by four. From the pupil’s point of 
view this principle is usually reversed by 
the teacher in the next grade when he is 
told that finding one-fourth of a number is 
multiplication. There is much learning 
confusion in this area. The relationship be- 
tween the measurement and partitive 
ideas on the one hand and multiplication 
process on the other is never completely 
tied down. The partitive idea just dangles; 
it is not represented as an integral part of 
any process. Some children think of it as 
associated with fractional operations ex- 
clusively. It is exceptional to find an adult 
who has heard of two meanings for divi- 
sion of integers. 

Now let us consider the principle of 
usefulness in quantitative thinking. The 
most serious shortcoming of this failure to 
close the gap between multiplication and 
division becomes apparent when practical 
applications of multiplication and division 
are studied side by side. In a program of 
meaning arithmetic, children are expected 
to select the appropriate process to be used 


in problem solving according to an analysis 
of the activity described. Thus, if the 
situation describes putting together equal 
groups, multiplication is called for. On the 
other hand, if the activity pictures break- 
ing one large group into equal parts, the 
situation calls for division. Several ex- 
amples may be cited: 


Example #1. Multiplication process 
clearly inferred from a description of 
the activity: A man set aside $5 each 
week for a summer vacation. How much 
will he have saved in ten weeks? 

Example #2. Division process clearly 
inferred from a description of the ac- 
tivity. How many 5” stakes can be cut 
from a strip of wood 20” long? 


There are a good many examples, how- 
ever, in which the relationship between 
the activity described and the operation 
required is not clearly drawn. 


Example #3. I have a bucket that 
holds two gallons of water and I want to 
fill a tank that holds 24 gallons. How 
many buckets of water must I carry? 


From personal experience I know that 
many children have difficulty with ex- 
amples of this type. The activity is de- 
scribed in terms of putting together equal 
groups and so children elect to use the 
multiplication process. There is nothing 
about the grouping pattern described that 
suggests division. The division process is 
used because the multiplication is incom- 
plete. A multiplier must be found capable 
of giving the desired product. 

Examples similar to the last constitute 
a kind of “twilight zone’’ between the 
operations of multiplication and division. 
Here the logic of determining the process 
in terms of “putting together” and “taking 
apart” breaks down. This confusion is less 
likely to arise where the complete recipro- 
cal relationship between multiplication 
and division is taught.* 

* It is interesting to note that another ‘‘twi- 


light zone’’ is found between the addition and 
subtraction processes. Consider this problem at 
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The ease with which children take to the 
missing term idea in multiplication, and 
its helpfulness to them in problem-solving 
situations needs to be studied more com- 
pletely in actual experimentation. Our 
work at Towson is still in the preliminary 
trial stage. We do have evidence to indi- 
cate that the approach is especially help- 
ful for problems involving area and vol- 
ume. With this approach, for example, one 
principle, 1Xw=A, will take care of all 
possible types of examples. 

If we accept the desirability of teaching 
the two meanings of division, what teach- 
ing problems may be anticipated? One of 
the first to come to mind is the lack of a 
distinctive way for writing symbolically 
each of the meanings. The conventional 
algorism is ambiguous on this point. The 
expression, 6+3, means simply to find the 
other factor of six. It makes no difference 
which of the two factors is missing. The 
same goes for algorism 3)6. Either al- 
gorism “How 
many groups of three can be made with 
six?” and also, “If six is divided into three 
equal groups, how many will there be in 
each group?” To write each of the division 
ideas apart from the other will require the 


answers two questions. 


creation of special forms. 

Dr. Spitzer is the only writer that comes 
to mind as having discussed this point. In 
his book, Teaching Arithmetic, he suggests 
that the special form 12+4 be used for 
measurement division and that the parti- 
tion form be written as } of 12. I have not 
been able to accept these suggestions as 
particularly helpful. Measurement divi- 
sion as a special case exists only when we 
we are searching for the multiplier (or the 


the second grade level: 


Joe had four comic books. How many 
more must he add to his collection to make 
nine? 

When a teacher finds children having difficulty 
with problems such as these she may find it hard 
to keep from resorting to cue-word techniques. 
It is very easy to say, “To find how many more 
we subtract.’’ A rationalization in terms of the 
missing addend would seem to be a more satis- 
fying explanation mathematically. 
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number of times). Therefore it seems to me 
that nX4=12 is the most appropriate 
way to express measurement division. In a 
similar manner my present opinion leans 
to the use of 4Xn=12 as the best way to 
introduce the partition idea. Skill de- 
veloped in the use of these horizontal ex- 
pressions ought to transfer nicely when the 
time comes to study simple linear equa- 
tions in one unknown. 

What kind of educative experiences are 
needed to develop these concepts? The 
answer to this question is still in the mak- 
ing. As mentioned earlier, our Towson ex- 
periments are still in the exploratory stage. 
If the problem is being studied elsewhere 
there is no mention of the fact in the 
literature. Most of our experiences have 
been with children who already have been 
taught multiplication and division by the 
usual procedures. We believe these limited 
explorations are useful and the devices and 
explanations found effective with these 
children will eventually become the basis 
for an experimental try-out which will 
begin with the initial lessons in multiplica- 
tion. A tentative program of experiences 
has been mapped out for each level of 
learning from the most immature to the 
use of the higher thought processes. 


1. Manipulatory level. Activities at this 
level are entirely concrete. No symbols are used. 
All attention is focused upon the activity itself 
as a method for accomplishing a selected pur- 
pose. Experiences are built around— 

(a) Dividing groups into equal parts to find 

how many there will be in each part. 

(b) Seeing how many groups of a given size 
can be made from one large group. 

2. Pre-algorismic level. First recourse to 
symbols should be for the purpose of recording 
the nature of the manipulations performed. The 
pattern of symbolization should correspond very 
closely with the activity performed, i.e., the 
pupil should be able to see readily the nature of 
the grouping in the symbclic record. Repeated 
subtraction is a most useful way to describe the 
manipulatory activity associated with division 
because division represented as repeated sub- 
traction will satisfy the needs of both measure- 
ment and partition types of division. 

(a) In measurement division each subtrac- 
tion makes one complete group. Count 
the number of subtractions to find the 
number of groups. 


(Continued on page 105) 














































Our Public Relations 


By Sister Noet Marie, C.S.J. 
College of Saint Rose, Albany, New York 


In THE future, this period of our history 
may well be labeled the Era of Public Re- 
lations. Dale Carnegie’s How To Win 
Friends and Influence People was a tremen- 
dous success with individuals and since it 
was written its psychology has been de- 
veloped to include groups, businesses, 
even educational bodies. 

We teachers of mathematics appreciate 
the principles expounded by public rela- 
tions offices. We vaguely feel that better 
understandings have developed and that 
such an office is both necessary and worth- 
while. Then in our abstracted manner we 
work at the problem that has been defying 
us for so long—public relations are for- 
gotten. 

What is the result? What is the rest of 
our world doing while we are solving our 
mathematical problems? Dr. C. V. New- 
som, Assistant Commissioner of Higher 
Education in New York State, at a meet- 
ing of the Upper New York State Section 
of the American Mathematical Associa- 
tion, at Syracuse, warned that presidents 
and deans of colleges are asking why 
mathematics should be included in college 
curricula. They feel that it is merely a tool 
subject and should have no place in 
general education. We, the teachers of 
mathematics, have read the literature of 
mathematics; we are conversant with the 
two aspects of mathematics, pure and ap- 
plied; we link mathematics with art, 
poetry, logic—but we, in our ivory towers 
keep this knowledge to ourselves. We are 
neither miserly nor excessively modest 
about our learning. We just do not con- 
sider our public relations. 

Again, we are sending out graduates of 
our liberal arts colleges as high school 
teachers. How much training are we giv- 
ing them in being our good-will ambassa- 
dors with the next generation? Are we 
training them as abstract algebraists, as 
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expert statisticians, as elegant geometri- 
cians? You cannot shrug off these consid- 
erations impatiently. The future of the 
study of mathematics is involved. We 
must consider our public relations. 

If we were to take a lesson from a public 
relations office, we would note that one 
question reiterated is, “How can we sery- 
ice our public?” And more pertinent 
still, ““How shall we tell the public that we 
are helping them and that we are willing to 
continue to help them?’ Does this sound 
too materialistic, too closely associated 
with commerce, too little concerned with 
the ideals of education per se? But this is 
the age of advertising. Our public is con- 
ditioned to the man or the company that 
sells itself; we teachers of mathematics 
certainly do not sell ourselves. We have 
ample opportunity, too, to be of service 
with the infant science of statistics. So 
many people who use statistics to prove a 
point do not know the elements of the 
theory. As Dr. Newsom points out in the 
preface to The Science of Chance by Horace 
C. Levinson, “ . . . much ‘bad statistics’ is 
being promulgated; the public has been 
victimized in many instances by pseudo- 
statisticians who draw unjustified conclu- 
sions from data.” 

Dr. Levinson in this book devotes a 
chapter to the fallacies in statistics. Since 
the whole “‘population” is judged by a 
sample, that sample must be fair, the con- 
clusions valid. Even then the general pub- 
lic misinterprets many findings such as 
averages (weighted or unweighted), dis- 
tributions which contain extreme cases, 
problems which involve too few cases, 
even the circumstances attendant upon 
the finding of results. Perhaps it is the 
fault of the statisticians, or the person who 
is quoting statistics, that the fact that 
these are special cases is not emphasized. 
At least it is an opportunity for the mathe- 
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OUR PUBLIC 


matically-minded to point out the weak 
links in the chain. Automatically when 
one thinks of errors in interpretation one 
thinks of the ignoble consequences of the 
pre-election polling of 1948. Mathematics 


teachers, surely, should be sufficiently 


conversant with statistical techniques to 
emphasize that predictions based on a 
small sample cannot be entirely accurate. 
Dr. Levinson points out, too: 


It is not essential to be a technically trained 
statistician in order to distinguish good statistics 

m bad; for bad statistics has a way of being 
very bad indeed, while a good analysis carries 
with it certain earmarks that can be recognized 
without great difficulty. In a good job the 
sources of the data are given, possible causes of 
error are discussed and deficiencies pointed out; 

lusions are stated with caution and limited 


pe; if they are numerical conelusions, they 


ire stated in terms of chance, which means that 
the 


ire indicated. In a bad job, there is a minimum 
of such supplementary discussion and explana- 


probabilities of error of various amounts 


tion. Conclusions are usually stated as though 


they were definite and final. In fact, it can be 


said that a poor job is characterized by an air 
f ease and simplicity, likely to beguile the un- 
wary reader into a false sense of confidence in 
ts soundness. In this respect statistics is very 

nt from other branches of mathematics, 
where ease and simplicity are earmarks of sound- 


ness and mastery. 


On the question of service to the public, 
What work is more creditable than the 
rigorous training effected by mathematical 
discipline? But, judging by the reactions 
of college freshmen, one doubts that many 
who have studied algebra and geometry 
realize that their thinking processes were 
supposed to have been improved by the 
courses they had taken. A few examples 
in class, at the psychological moment, 
would help to highlight the application of 
mathematics to life situations, not spread 
like frosting on a cake, but an integrated 
development that works out naturally. 

The thirteenth Yearbook of the Na- 
tional Council of Teachers of Mathematics 
is devoted to a description and evaluation 
of certain procedures used in a senior high 
school to develop an understanding of the 
nature of proof. The purpose of the study 
was “to describe classroom procedures by 
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which geometric proof may be used as a 
means for cultivating critical and reflec- 
The data assembled 


” 


tive thought. ... 
was of two types. The second of these ex- 
plained the content of the course by which 
the pupil studied geometric material and 
the non-geometric to which “transfer” had 
been made. High-lighted were: the recog- 
nition of the need of definitions (problems 
discussed ranged from school to national 
situations, with the admission elicited that 
“it is difficult to agree on definitions and 
assumptions in situations which cause one 
to become excited’’), inductive proof (edi- 
torials provided many illustrations of this 
type of proof and the pupils were quick to 
point out its limitations), and assumptions 
(the Declaration of Independence was 
analyzed for assumptions, generalizations 
and conclusions, and modern advertising 
proved a rich field for illustrations of this 
type of reasoning). These pupils knew that 
their study of geometry was a study of 
method. 

At this point one is reminded that An- 
thony Standen in Science Is A Sacred 
Cow castigates educators thus, “ ‘Disci- 
plinary value’ is the last thing that a die- 
hard old fogy of an educator will claim for 
some study that hangs on for no reason 
other than senseless tradition.’’ He feels 
that mathematics should be studied for its 
own sake; that our schools “ .. . by their 
degraded treatment of mathematics miss a 
fine opportunity to give some experience 
of the true.’’ He points out, too, that the 
“decline of about 
through the modern utilitarian pbiloso- 
phy, which regards the sole purpose of 
science, of knowledge in general, and of 
‘use- 


mathematics came 


education, as contributing to some 
ful’ purpose.” 

Whether we wish to impress the public 
with our usefulness (as do the “die-hard 
old fogies’’) or with our ability to give 
some experience of the true (as does An- 
thony Standen) we should at least be cog- 
nizant of the fact that at present we are 
not very busy about impressing anyone. 


(Continued on page 101) 
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National Council headquarters which we are very much pleased to pass on to you. We are certain tion.” 
you will be interested because it is you who has made this good news possible. Mr. Ahrendt writes, lia 
“Memberships continue to pour in. At the present time we are just swamped with memberships ond ¢ 
and orders. We can hardly keep up. The membership is now up to about 8700. We surely should hit and pc 
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9000 this year, and 10,000 by the end of next year. Our immediate goal is 10,000 members. It would 
be a great year if we could reach that number by May 1952.” 

We believe you will accomplish this objective. It is an inspiring experience to listen to the en- 
thusiastic reports of State Representatives at our annual meetings. They are achieving most com- 
mendable results in this building up of National Council membership. A very great deal of this suc- 
cess is quite evidently due to the steadily increasing cooperation and support given them by their 
state or local associations and by you, the mathematics teachers from all parts of the country. 
Your endorsement of National Council services is an invaluable aid. It gives strength and purpose 
to this entire national structure. National Council is most grateful to you for your interest and 
support. 

\ttaining the 10,000 membership goal will mean many more Membership Honor Schools for 
which National Council certainly plans to give recognition. We shall publish a second listing in the 
May, 1952 Maruematics Teacuer if you wish us to do so. But we do need your assistance in 
locating these schools. If your school qualifies for this recognition—if you know of a neighboring 
school which should be listed—won’t you please write us about it. Simply complete the following 
form and mail it to 

Mary C. Rogers 
307 Prospect Street 
Westfield, New Jersey 
We shall need this information by March 1, 1952, for including in the May, 1952 report. We 
all look forward to hearing from many of you. Thank you very much for this assistance. 
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Continued from page 99) 


One aspect of mathematics that is real- 
ized and appreciated in general only by the 
mathematician, is that of mathematics as 
an art—as one of the humanities. Witness 
the quick smile of the librarian when you 
ask for David Eugene Smith’s ‘The 
Poetry of Mathematics.’’ Obviously she 
considers the words “‘poetry”’ and “‘mathe- 
matics’? as being incongruous. Moreover, 
her smile reflects the attitude of the 
general public. ““Mathematics,” you will 
be told, “has to do with numbers. Po- 
etry needs imagination—inspiration.”’ Dr. 
Smith agrees with them. But, he claims, 
poetry and mathematics are ‘‘equals in the 
display of the results of man’s imagina- 
tion.” He feels, too, that ‘the strongest 
bond of sympathy between mathematics 
and poetry . . . is the endless invention of 
each.” In his book, he first considers 


poetry in mathematics, quoting various 
writers’ opinions on the subject, including 
Weierstrass’s “a mathematician who is not 
somewhat of a poet will never be a per- 
fect mathematician.”’ Then he talks about 
mathematics in poetry citing the mathe- 
matical precision of the sonnets. Finally, 
he unites poetry and mathematics, show- 
ing, as mentioned above, that both are 
works of the imagination. The points of 
contact between the two may be found in 
the conciseness of expression employed by 
each, the fact that each is seeking for the 
truth, the consistency of each, and finally, 
the “‘endless invention of each.”’ This es- 
say of Dr. Smith’s, as well as “The Call of 
Mathematics’ was written many years 
ago. Yet the reminder he gave then, ‘‘In 
every generation men have arisen to ques- 
is more than ever ap- 


9) 


tion its value... 
plicable today. 


(Continued on page 156) 
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Ar. 13 Gr. 7-9 Elements and Minerals of 


the Earth 
Here is a guidesheet involving the use 
of per cent developed by John Kinsella 
at the University School, Ohio State Uni- 
versity, in 1943. 
1. Man knows of 92 elements on the 
earth like iron, copper, lead, oxygen, 
helium, aluminum and so on. (This 


9ON S. MYERS 


Department of Education, Ohio State University, Columbus, Ohio 


of sand is silicon? _._-. ———s W) 
per cent of sand is oxygen? 
Common limestone, called calcium 


~ 


carbonate, consists of 40 pounds of 
calcium, to every 12 pounds of car- 
bon, to every 48 pounds of oxygen. 
In table form this is: 


statement is still true today and the 


percentages below are still valid 


since the recently discovered ele- 


ments above 92 do not occur nat- 


urally on the earth.—S.S.M. 


2. Anelement cannot be chemically sep- 


arated into parts other than itself, 


whereas 


arated chemically into elements or 


other compounds. 

3. Of the 92 elements only a few are im- 
portant in minerals and rocks. Thou- 
sands of samples have been analyzed 
into percentage tables. These tables 
include all the elements, yet only 8 
of them are necessary to make up 


98% of the surface or “‘crust”’ of the 
earth. 


4. These are: 


Oxygen 46.46% 
Silicon 27.61% 
Aluminum 8.07% 
Iron 5.06% 
Calcium 3.64% 
Sodium 2.40 Q% 
Potassium 2.58% 
Magnesium 2.07% 
Total \ he// 


5. The remaining 84 elements would 
total —.. &% in order to account 
for the whole of the earth’s surface. 


6. Common sand (silicon dioxide) con- 
sists of 28.3 pounds of silicon to every 
32 pounds of oxygen. What per cent 


a compound can be sep- 
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Calcium 10 pounds 
Carbon 12 pounds 
Oxygen 48 pounds 

Total pounds 


This means that in every 100 pounds 
of limestone, per cent is 
calcium, _ per cent is carbon, 
and __ _ per cent is oxygen. 

8. If you would like to study the per 
cent composition of more chemical 
compounds, ask your instructor for 
more examples. (See Lange’s ‘‘Hand- 

book of Chemistry,”’ 


for a table of minerals and their com- 


pages 66-109, 


position. ) 


Ar. 14 Gr. 8-12 An 
Standard Notation 


Improve ment ) 


The following letter from J. W. Clegg ot 
Battelle Memorial Institute, Columbus, 
Ohio, proposes an improvement in the 
standard notation now taught for very 
large or small numbers. The letter was also 
sent to Chemical Engineering Progress and 
printed in the January, 1951 issue. 


Sir: 

In the physical sciences it has long been cus- 
tomary, for the representation of very large or 
very small numbers, to use a number of a mag- 
nitude between 1 and 10 multiplied by 10 to the 
appropriate power, as 6.06 X10”, or 1.84 x10 
Not only is this notation cumbersome, but it 
also uses the awkward “xX” to indicate multipli- 
cation and presents the opportunity for its con- 
fusion with “z’’ standing for an unknown 
quantity. 

To overcome these objections, the writer pro- 
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APPLIC 


poses an exponential notation in which the 
power of ten by which the decimal number is to 
be multiplied is placed as a superscript over 
the decimal point, thus: 6206 and 1~°s4. This 
notation is logical and concise. It may be as 
readily set up in type, employed for typewritten 
material, or written by hand, as the older nota- 
tion with ‘*X.’? The superscript may conven- 
ently be regarded as the number of places the 
lecimal point must be moved to the right, if 
the exponent is positive, or to the left, if nega- 
From its primary use for very large and very 
small numbers, the proposed notation may be 
onveniently extended to express all factors in a 
omplex expression as decimal numbers between 
ind 10, with the appropriate exponent added. 
This furnishes a ready grasp of the order of 
magnitude of the quantity and is particularly 
iseful for computations with the slide rule or 
th logarithms when only the mantissas are 
loved 
\s an example in a common chemical en- 
ering calculation, the Reynolds number for 
lb./hr. of water at 70° F. flowing in a 
1.049-inch diameter pipe is computed: 


DV p 


1NOO) 


Re 
iv 
D =diameter in feet 
 =velocity in feet per second 
density in pounds per cubic foot 
viscosity in pounds per foot-second 


De scription 
to Moon 
Diam. of nitrogen molecule 
Earth to sun 
Earth to farthest 
star in 1934 


Mars to Sun 


known 


Diam. of Sun 


if solar system 


Diam. of our galaxy 

Weight of hydrogen proton 
of air 
it sea level pressure and 


Molecules in one ce 


Nu mber 
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1.049 4800 
ep esiccnsngee seins —— 
12  (62.30)(3600) (0.00600) 


] 
(0.9787) (0.000672) 
In the proposed notation, this becomes: 


(1.049) (4°80) 
Re=- ——__——— 


(1!2) (3360) (6-300) (9-787) (6-472) 
Ignoring the exponents temporarily, the 
magnitude of this quantity may be estimated 
to be about 5/1600, or 0.003. Summing ex- 
ponents according to the usual rules, the ap- 
proximation becomes 07003. The slide rule figure 
is 2954, and it is apparent that this must be 
07002954, or 29,540. 
Many similar applications immediately be- 
come apparent. 
J. W. CLEGG 
Columbus, Ohio 


There are many examples of large and 


small numbers of intense interest to 
junior high pupils which can be used to 
give practice on this level in the use of 
standard notation or of the new notation 
proposed in the above letter. Following are 
some appropriate ones: 

Re-write the numbers below in the 
shorter ways: 


Standard Form New Form 


740,000 mi. 7.4105 75.4 
.000000018 cm. 1.81078 1-8.8 
93,000,000 mi. 9.3107 97.3 


8 225 ,000 ,000 ,000 ,000 ,000 mi. 


141,500,000 mi. 
864,000 mi. 


100 ,000 ,000 ,000 mi. 
10 ,000 ,000 ,000 ,000 ,000 ,000 mi. 
0000000000000000000000016608 grams 


0° C. temp 27,000,000,000,000,000,000 mol. per ce. on 


\r ld Cr. 7 9g Speeds 

Children enjoy the topic of speeds and 
like to make comparisons of speeds. In the 
February, 1951 Maruematics TEACHER, 
this department presented a set of prob- 
lems involving animal and bird speeds. 
The following two sets of problems on 
speeds were together on a guidesheet de- 
veloped by Dr. Charles C. Weidemann in 
1937 at the University School, Ohio State 
University. 


Travel on Wheels 

The first wheels were solid discs. The 
spoked wheel was developed to assist 
travel over rough roads with heavy loads. 
The iron rim of a slightly dished wheel 
increased its durability. Greater weights 
‘aused a development from two to four- 
wheeled vehicles. The invention of the 
wheel made possible much of the modern 
achievements in industry, transportation 
and construction. From chariots, to stages, 
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to cabs, to buggies, wagons and auto- 
mobiles is a quick and partial survey of the 
development of travel on wheels. 

Because the roads were in bad shape, 
wagon travel was rarely more than 15 
miles per day. On an 8-hour day, this was 
slightly less than _______. miles per hour. 
“Flying wagons” from Manchester to 
London traveled around 150 miles in 100 
hours or about _ miles per hour. 
Faster stage coaches required about 30 
hours between Liverpool and London, a 
distance of about 180 miles. This was 
= miles per hour. With better 
roads and horses as many as 100 miles in 
12 hours became possible. This is 
miles per hour. 

In the United States one of the famous 
horse-drawn stage routes extended from 
St. Joseph, Missouri, to Sacramento, Cali- 
fornia. Twenty-five days of 10 hours each 
were required to travel about 2300 miles. 
This was about ________ miles per day 
and ________ miles per hour. 


Various Athletic Rates of Performance 


1. Medica swam at the rate of 2.62 miles 
per hour. 
2. Soulding walked a mile in 6 minutes 
25.8 seconds, or about _m.p.h. 
3. Cunningham ran a mile at the rate of 
14.59 miles per hour. The time for 
this mile was _____.. 
4. Owens dashed 100 yards in 9.4 seconds 
or _________ miles per hour. 
5. Ski jumping is between 60 and 100 
miles per hour. 
6. An auto-paced bicycle traveled 1.271 
miles in one minute or _______ m. p.h. 
7. Tilden drove a tennis ball at the rate 
of 118 miles per hour or _ feet 
per second. 
8. Sarazen drove a golf ball at the rate of 
2 miles per minute or — _m.p.h. 
9. A pitched baseball was measured at 
127 miles per hour. 
10. A boxing blow traveling a distance of 
10 inches was rated at 135 miles per 
hour or __. feet per second. 
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Ar. 16 Gr. 7-9 Rain and Water Power 


It is to be hoped that this department 
will inspire teachers of mathematics with 
a vision of the vast and unlimited possi- 
bilities of their subject. These applications 
are suggestive of what creative imagination 
on the part of the mathematics teacher 
can do in the way of enrichment, motiva- 
tion, and practice. Surely we as teachers 
should give full consideration to those 
applications which bring wonderment, 
interest, enthusiasm, and a desire to use 
mathematics to our youngsters. Following 
is a guidesheet by John Kinsella which 
should interest young and old alike. 


Rain and Water Power 


1. The rain and snow falling on the earth 
each year would fill a lake 1,000 miles 
long, 300 miles wide, and about 480 
feet deep. How many cubic miles is 
this? _ Lake Superior is about 
1/11 of this volume or about 
cubic miles. 

2. While water travels, it works. Some of 
this is used by man; most of this work 


goes into changing hills, prairies, and 
valleys. In the United States, the 
streams and rivers from mountains to 
oceans develop around 419,000,000 
horsepower. Write the name of this 
number. 

. Rivers moving at the rate of 2 miles per 
hour will move pebbles as large as a 


Ww 


hen’s egg. It has been said that the 
transporting power of a current increases 
with the sixth power of its speed. This 
means that the transporting power of a 
stream traveling 4 miles per hour is 64 
times as great as a stream traveling 2 
miles per hour; and a stream traveling 
6 miles per hour has a power to trans- 
port stones 729 times as great as a 
stream traveling 2 miles per hour. Fill 
in the table on the opposite page. 
4. The question arises how much weight 
“an a stream move? Beds of small fast- 
flowing mountain streams contain 


boulders weighing from 50 to 500 
pounds, or an average of 
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Multiple of 


Stream flow 


mi./hr 2 miles/hour 
2 ] 
} 2 
6 3 
S 4 
10 5 


pounds. Streams in the Rocky Moun- 


tains have rolled boulders weighing 
from 9 to 13 tons. This is from 

 — pounds, When 
St. Francis Dam near Los Angeles 


blocks of concrete weighing as 
much as 20,000,000 pounds’ were 
moved. This is - 
). Another way to look at this problem is 
to study the material that the Missis- 
River 
They estimate that the river 


broke, 


tons. 


sippl carries to the Gulf of 

Mexico. 

carries In one year: 

136,000,000 tons of material dissolved 
in the water 

384,500,000 tons as fine mud and silt 

56,500,000 tons by rolling pebbles 
along the bottom 


” total tons; write the name 
of this number ——- 


223 000,000 tons other 


carried by 


Power to transport in 


Sixth power 
terms of 2 mt./hr. 


of multiple 


1x1xX1X1XI1x1 

2X2X2X2X2 x2 64 

3X3X3X3X3 Xs 729 

4xX4X4&4xK4xX4 ? 
? ? 


rivers of U.S. to the sea 


grand total tons; write 


the name of this num- 
ber 


Departmental Editor's Note: 

The following letter should be of interest to 
our readers. 
Dear Mr. Myers: 

The members of the Mathematics Depart- 
ment of The Manlius School have noted with in- 
terest your article in the December issue of THE 
Matuematics TEACHER relating to applications 
of a military nature. Are you familiar with the 
book, Military Applications of Mathematics by 
Paul P. Hanson, McGraw-Hill, 1944, 447 pages? 

To my knowledge this reference contains the 
best organized work on this subject and has been 
used by many as a reference book and has seen 
some use as a text. Mr. Hanson has been a mem- 
ber of the Mathematics staff of The Manlius 
School since 1948. 

The book is now out of print but is undoubt- 
edly available in many libraries. 

Jouon W. MacDona.p 

Head of the Mathematics Department 
The Manlius School 

Manlius, New York 





Can We Teach Pupils? 


(Continued from page 97) 

b) In partition division each subtraction 
places one object in each of the equal 
groups. Example: If 12 is to be arranged 
evenly into 4 groups, how many will 
there be in each of the equal groups? The 
first four subtracted from twelve will 
place one unit in each of the four groups 
required. Each subsequent subtraction 
will increase the size of each of the equal 
groups by one. The total number of sub- 
tractions will determine how many ob- 
jects there will be in each of the equal 
groups. 

3. Algorismic level. The division algorism 
will be presented as a short way to write the 
work performed by subtraction. (Again there is 
the exact parallel with the procedures used in 
teaching multiplication.) At this stage the pupil 
is carried further from the task of actual group- 
ing toward an attack based upon an analysis of 
number relationships. In the first lessons at this 
level the children may speak of finding the miss- 
ing multiplier or the missing multiplicand, but 


gradually the emphasis will change to finding the 
missing term. In this way multiplication and 
division will be found to be two ways of writing 
relationships involving the same set of factors. 
This is the goal that all of us have been working 
toward for years, albeit with not too conspicuous 
success. It is time to experiment with a different 
approach to see whether the efficiency cannot be 
improved. 

No apologies are offered, in conclusion, 
for describing a project so incompletely 
explored experimentally. The primary 
purpose of this paper has been to interest 
teachers in thinking about an area which 
seems to have profited less from the change 
from mechanical to meaning theory than 
any of the other operations with whole 
numbers. There is reason to believe that a 
better job can be done than we now do and 
it is my personal opinion that teaching 
children to distinguish between the two 
kinds of division is a good way to begin. 











DEVICES FOR A MATHEMATICS LABORATORY 








Edited by Emit J. BERGER 
Monroe High School, St. Paul, Minnesota 


This section is being published as an avenue 
through which teachers of mathematics can 
share favorite learning aids. Readers are re- 
quested to send in descriptions and drawings of 
devices which they have found particularly 
helpful in their teaching experience. Send all 
communications concerning Devices for a 
Mathematics Laboratory to Emil J. Berger, 
Monroe High School, St. Paul, Minnesota. 


Cost+ OvVERHEAD+ PROFIT = SELLING 
PRICE 


Students often fail to grasp the rela- 
tionship between selling price, cost, over- 
head, margin, and profit. A helpful teach- 
ing device which is easily constructed is 
pictured in Figure 1. 

To produce the device procure a piece 
of wood approximately 18” long, 1” wide, 
and 1” thick. Cut this piece of wood into 
three sections of lengths 11”, 4”, and 3” 
respectively. Drill 7” holes 13” deep into 
one end of the 11” section, into both ends 
of the 4” section, and into one end of the 
3” section. Glue a dowel pin into the hole 
at the end of the 11” section and another 
into one end of the 4” section. Trim these 
pins off so that they will protrude 13’ 
beyond the stocks of the 11” and 4” sec- 
tions. 

Assemble the pieces as pictured. Paint 


ars, 
oF 
“ 


= 





one entire side bright green and spread the 
words SELLING PRICE along the whole 


length in black lettering. 

Paint the second side yellow. Print the 
word COST on the longest section and 
spread the word MARGIN over the two 
remaining pieces. (This side is not visible 
in the picture.) 

Paint a third side orange and again 
label the longest section COST. Print the 
word OVERHEAD on the middle-sized 
section and the word PROFIT on th 
shortest section. 

When students assemble and disss- 
semble the device they are able to see tli 
relationships clearly. 

The device shown in the picture was 
produced by one of the students in 
mathematics class at Millersville State 
Teachers College, Millersville, Pennsy!- 
vania. 

GrorGE R. ANDERSON 
State Teachers College 
Millersville, Pennsylvania 


THREE DIMENSIONAL GRAPHS 


The building of three dimensional 
graphs is an activity that will help stu- 


dents extend their appreciation and under- 
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standing of some rather unique methods 
that may be employed in representing 
data and numerical relations concretely. 
The three dimensional analogues Of the 
usual two dimensional pictographs, bar 
graphs, and line graphs may, for the sake 
of convenience, be called object graphs, 
stereographs, and surface graphs. 
Materials used to represent quantities 
in the object graph include such articles 
as coins, blocks, bottle caps, poker chips, 
spools, and small plastic models or toys. 
Stereographs are actually extensions of two 
dimensional bar graphs. By employing 
third dimensional markers such as dowels, 
balsa strips, or wooden blocks it is possible 
to illustrate graphically how three classes 
of data are related instead of two. (See 
Figures 3 and 4.) In order to graph sur- 
faces it is necessary to set up reference 
lines in space; in the rectangular coordi- 
nate system this means three mutually 
perpendicular axes. A description of the 
device pictured in Figure 6 will help 
clarify how this may be accomplished. 
The object graph illustrated in Figure 2 
shows how money invested at compound 
interest grows at a rate far exceeding that 
invested at simple interest. The graph 
in the drawing is made of poker chips 


which are glued together and mounted on 
a wooden base. The front row of chips 
shows the amounts accumulated at simple 
interest according to the law, A = p(1++7t), 
where A is the amount, ¢ is the time in 
years, p is the original investment, and r 
is the rate. The time ¢ is represented along 
the lower edge of the board, and the 
amounts which accumulate over different 
periods of time are indicated by the heights 
of the different stacks of chips. The white 
chips along the bottom represent the 
original investment which in the case of 
this particular graph is $10.00. If r is as- 
sumed to be 2% per annum, then the 
blue chips (lightly shaded) stacked on top 
of the white ones represent the simple in- 
terest. The scale of representation for the 
blue chips is one chip per dollar correct 
to the nearest dollar. 

The back row of chips illustrates how 
the amount grows when the interest on 
$10.00 invested at 2% is compounded. The 
white chips on the bottom again represent 
the original investment. The red chips 
(shaded dark) represent the increases in 
the amount due to the earning power_of 
interest that is compounded. 

The reader will note that the graph has 
only two reference lines—a_ horizontal 
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axis representing time and a vertical one 
representing amounts. An extension of 
this graph could be effected by letting the 
left-hand edge of the board represent 
either varying rates of interest or different 
sized original investments and then com- 
pleting additional sets of double rows in 
the manner described Similar 
graphs using plastic cars, aeroplanes, 
people, animals, tools, buildings, etc. will 


above. 


add interest and vividness to representa- 


tions of other kinds of information. 

As stated before the graph in Figure 3 
is a stereograph. This particular graph 
shows the frequency of persons with vari- 
ous oxygen requirements related to the 
weights of the individuals. The horizontal 
axis along the lower edge of the base 
represents oxygen consumption in cubic 
centimeters, and the axis along the right- 
hand edge of the base represents body 
weight in kilograms. Each vertical wooden 
block represents the population frequency 
of persons with the same oxygen require- 
ment and the same body weight. The scale 
of representation is 3” per one million 
population. A similar graph could be con- 
structed showing the frequency of pupils 
with the same height and weight. 

Figure 4 illustrates another use of 
stereographs. The horizontal plane is a 
two dimensional bar graph comparing 
the average daily temperature for Minnea- 
polis during the month of February, 1951. 
This part of the stereograph is shown in 
Figure 5. A temperature scale is located 
along the left-hand edge and the days of 
the month are numbered along the lower 
edge. The temperature scale ranges from 
—16° F. to +40° F. 

By turning again to Figure 4 the reader 
can see that there are dowels located both 






























belov 
Some 
othe 
part 

the 
secti 
paint 
figur’ 
lengt 


= 
= 
= 





of ti 
is p 
tem 
for 
hori 
vert 
The 
is fr 
stru 
5-de 
zont 
help 
the 
are 
plar 
on t 
the 








DEVICES FOR A MATHEMATICS LABORATORY 


helow and above the horizontal plane. 
Some of them pass through the plane; 
others are terminated by the plane. The 
part of any dowel which extends below 
the plane is painted white, while that 
section which appears above the plane is 
painted a dark color. An inspection of the 
figure will reveal that the dowels vary in 
length, and that there is one for each day 
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of the month. With this arrangement it 
is possible to compare the extremes in 
temperature above and below the average 
for the month which was +17° F. The 
horizontal plane is perpendicular to the 
vertical reference lines at this reading. 
The range of the vertical reference frame 
is from —27° F. to +50° F. Strings are 
strung around the vertical framework at 
5-degree intervals and parallel to the hori- 
zontal or ‘average’ plane. These are 
helpful in comparing daily extremes with 
the average. For some days the dowels 
are visible on both sides of the horizontal 
plane. This means that the temperature 
on those days went both below and above 
the average for the month. 


109 


Figure 6 is an illustration of a method of 
graphing the equations of three planes in 
space. The three planes are independent 
and simultaneous; that is, they are not 
coincident, but they do have a common 
solution. The common solution for the 
three planes which are illustrated is a 
point; this means that they have one and 
only one point in common. The equations 
of the planes are as follows: 


(1) r—2y+2z=0 
(2) r+ y—z=0 
(3) c+ ytz=12. 


In the picture the plane of the first 
equation is visible at the lower left; the 
plane of the second is visible at the lower 
right, and the plane of the third may be 
seen at the top. 

The elements of the 
frame on which the equations are graphed 
are three mutually perpendicular axes—an 
z-axis, a y-axis, and a z-axis. The last two 
are visible in the picture “inside”’ the box- 
like structure. The y-axis runs from front 
to back and is perpendicular to the box 
face which is toward the observer at the 
point where the two heavy wooden sticks 
intersect at right angles. The z-axis is the 
vertical axis; it is perpendicular to the 
plane of the top box face. The z-axis is 
perpendicular to the y and z axes at their 
intersection, but it is not visible in the 
picture; it is “behind”’ the planes. 

The entire structure is subdivided into 
little cubes which are outlined by strings. 
These strings are fastened to the outer 
framework of the box at the points which 
appear as little dark spots on the wooden 
strips. This arrangement makes it possible 
to locate points in space with comparative 
2ase. Planes are graphed by locating three 
non-collinear points on each. This model is 
extremely useful for giving meaning to the 
solution of three equations in three un- 
knowns. 


basic reference 


Donovan A. JOHNSON 
University of Minnesota 
Minneapolis, Minnesota 




















Edited by WiuuiAM L. ScHAAF 
Department of Education, Brooklyn College, Brooklyn, N. Y. 


Modern Calculating Machines 


Ir 1s a far cry from Pascal and Leibnitz 
to the giant “mechanical brains” of today 
whose dramatic development during the 
past decade has been literally phenomenal. 
Time and again, newspapers and maga- 
zines have hailed them enthusiastically. 
When highly technical equipment for 
solving differential equations becomes 
front-page news, then mathematics indeed 
belongs to the celebrated man in the 
street. 

In general, there are two major types 
of modern computing machines: the digital 
type and the analog type. A digital com- 
puter deals directly with the digits of the 
original problem, and the solution may be 
obtained to as many decimal places as 
desired. The familiar office comptometer 
and desk calculator are examples of digital 
machines; huge modern machines, how- 
ever, may fill a large room, and contain 
thousands of moving parts or electron 
tubes. The analog computer, on the other 
hand, first translates the numerical data 
of a problem into other analogous quanti- 
ties, such as length, or speed, or voltage. 
When the solution has been obtained, it 
must be translated back in terms of the 
original data; the solution is always ap- 
proximate. Familiar examples of analog 
type devices are the slide rule and the 
planimeter. Among the giant analog 
machines of today we recognize (1) dif- 
ferential analyzers for solving differential 
equations; (2) harmonic analyzers and 
synthesizers for studying wave motion; 
(3) network analyzers for problems con- 
cerning power circuits; and (4) machines 
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for solving various types of algebraic 


equations. 


In these bibliographic notes we have 
excluded for the most part extremely 
technical discussions as well as very brief 


articles and “over-popularized” accounts 
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Big Electronic Computers Speed 


With the help of new brain-like machines, 
automotive engineers are now solving complex 
research and production problems in record 
time. 

Popularly dubbed ‘‘mechanical brains”’’ these 
uncanny devices are taking much of the time 
and labor out of mathematical analysis in the 
research laboratory. About equivalent in size to 
three home refrigerators combined, they are 


Automotive Research and Testing 


big brothers of the common desk calculators 
that have served business, industry and science 
for many years. 

Although its performance bears a startling 
resemblance to human intelligence, and in fact 
makes man’s powers of calculation seem puny 
by comparison, the electronic computer’s own 
creators object to the term “mechanical brain.” 
They point out that while one of these com- 
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Out of this electronic “brain’’ come answers to problems in automotive engineering. 


plex “‘nerve systems” of electric circuits and 
tubes is a whiz with figures, it has no real in- 
telligence, cannot reason or set up propositions 
and theories, and must be fed specifie problems 
that men devise 

In the opinion of Professor Howard Aiken 
of Harvard's Computation Laboratory, com- 
puters ‘“‘can’t think any more than a stone; 
they're time-saving tools; pure and simple.” 

But as tools, technicians believe, the poten- 
tialities of these modern computing devices are 
nearly boundless. Far from being mere instru- 
ments of academic mathematics, they are prov- 
ing their practical worth in many ways. 

While only recently made available to in- 
dustry, automotive, aircraft and other types of 
manufacturing concerns already are putting the 
computers to work in research laboratories and 
statistical departments. For a longer time, huge 
prototype models have served as invaluable aids 
to science, especially in the fields of nuclear 
physics and astronomy. 

With such rapid-fire computers, it is now 
possible to analyze quantities of data and work 
out involved equations that would completely 
overwhelm old style computation methods. An 
hour’s output by the type of machine now being 
used in the automotive industry, is about 
equivalent to what a mathematician could do in 
10 years, armed only with pencil and paper. 

\s an example of the time and human effort 
these electronic wizards can save, one automo- 
tive company recently used a large automatic 
computer to determine the cause of vibrations 
in a vital part of a new model car being devel- 
oped. It took eight weeks to solve the problem, 
but engineers on the job estimated that 100,000 
man hours would have been spent to get the 
same answer with ordinary desk calculators. 

Another company calculates main bearing 
loads on one of the big computers, which in three 
or four days supplies answers that an engineer 
formerly spent several months to find. In an- 
other case, a company built its own special 


computer for studying crank shaft vibrations. 
It solves a problem in five minutes that once 
took six to nine hours. 

By doing the laborious arithmetic in highly 
involved mathematical analysis, which other- 
wise would be impractical or impossible, it is 
predicted that computers may eliminate much 
if not all time-consuming, costly trial and error 
experimentation. 

A leading mechanical engineer in the auto- 
motive industry explains how this can be 
achieved: 

“In mechanical engineering, for example, the 
effects of mass and stiffness, of vibration and 
stress are well known. If a new design does not 
lead to radically different operating conditions, 
we know which of these factors determine the 
action of the assembly. 

“In this field, an enormous amount of work 
has been done and it is now possible to predict 
the action of very complicated mechanical parts 
and processes by mathematical calculations be- 
fore actual experimental models are built. In 
order to design the lightest and cheapest instal- 
lations, however, several possible layouts with 
many variations of mass and stiffness should be 
tried. Consequently, the mathematical study 
takes a great deal of time. Here is a field where 
fast, modern calculating devices are becoming 
very useful.” 

There are many jobs in the industry where 
electronic computers can be applied, such as: 

Studying properties of materials such as 
strength and durability. 

Automatically recording data in testing en- 
gines, 

Studying heat flow problems in engines. 

Designing the shape of gear teeth and the 
setting of regulators on tooth cutting machines. 

Determining the optimum contours and 
timing of engine cams. 

Working out time-consuming details in 
tooling up for new models.—Automobile Facts, 
Vol. X (September 1951), p. 2. 
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Edited by AARON Bakst 
135-12 77th Avenue, Flushing 67, N.Y. 


THE PROBLEM of teaching quadratic 
equations is always plagued by a dearth 
Usually, in 
desperation, we are prone to resort to an 


of motivating materials. 
admission that quadratic equations rarely 
offer an opportunity of presenting and 
utilizing ‘‘real’’ situations. We shall not 
dwell here on the philosophical discussion 
concerning the “‘realness’’ of a mathe- 
matical problem. Suffice it to say that the 
realness of a problem situation is entirely 
dependent on a major criterion of the 
pupil’s self-identification with the given 
situation. If the pupil cannot discern or 
perceive a situation which may actually 
take place within his own experience, 
then there is no hope of the problem 
situation being real. Unfortunately, there 
persists a notion that unless we have some 
number problems or problems which are 
associated with the law of falling bodies, 
or some camouflaged maxima and minima 
problems concerning the areas and perime- 
ters of rectangles, we might resign our- 
selves to the fact that quadratic equations 
might be taught just for the sake of factor- 
ing and the use of the formula. The way 
out is easy and so conveniently simple. 
This department proposes to shatter this 
illusion... . 

Suppose that the topic on quadratic 
equations is taught on Monday morning. 
Also let us suppose that there was a school 
dance. on the preceding Saturday night. 
What is there more real than a school 
dance? But how easily this affair lends 
itself to the introduction of quadratic 
equations. 

The teacher may pose two questions for 


the consideration of the class: 
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QuESTION |. If there were 25 pupils at the 
dance and all those present danced, but 
nobody had the same partner more than 
once (assuming that the sex of the part- 
ner is not taken into consideration), 
how many couples danced during the 
entire evening? 

QuEsTION 2. The proceeds from the dance 
were to go to the G. O., and each couple 
was charged 5 cents per dance. The 
total amount collected was $9.50. How 
many pupils attended the dance? [The 
assumption is that all danced, that no 
one had the same partner more than 
once, and that there was not “cutting- 
in’ or “changing partners.’’| 
If there were 25 pupils at the dance, 

then John, for example, had 24 partners 
during the evening. He could not dance 
with himself. Thus, every pupil had 24 
partners, and we ought to conclude that 
the total number of dancing couples was 
25-24=600. But, if John danced with 
Mary, then Mary could not dance with 
John again. Thus, we must make a cor- 
rection for the “repetitions” of partners. 
The product must be divided by 2. In 
other words, the total number of dancing 
couples was 300. 

This result leads us to a generalization. 
Suppose that there were n pupils at the 
dance. Then each pupil danced with 
(n—1) partners once and once only. And 
the total number of couples that danced 
was n(n—1)/2. 

Now we are ready to answer the second 
question. If $9.50 was collected from the 
dancing couples (regardless who paid), and 
if each couple was charged 5 cents per 
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dance, then there were 190 dancing 
couples (and this does not require any 
higher arithmetic processes than simple 
division in order to arrive at the result). 
Then we set up the equation 


n(n—1) 


= 190, 


or 


n-—n—380=0. 


The roots of this equation are either 20 or 
—19. We discard the negative root for the 
obvious reason that there could not be a 
negative number of couples (and_ this 
should lead to a timely discussion of the 
meaning of a negative number in such a 
situation). Thus, there were 20 pupils at 
the dance. 

If the use of a Saturday night dance 
may be too much for a staid school, then 
the teacher may substitute “hand shakes.”’ 
Or he may use any other type of exam- 
ple in which a game is played by two per- 
sons only. 

The introduction of the notion of 
maxima and minima in an algebra course 
(without resorting to the methods of 
calculus) requires the exercise of extreme 
caution on the part of the teacher. 
Although such problems might seem to be 
very simple, they are generally difficult 
from the conceptual point of view. In 
order to overcome such difficulties the 
teacher must develop the fundamental 
notion of variability. Let us consider the 
following example. 

Given some number n. (It may be a 
number, or it may represent the numerical 
value of the length of some straight line 
segment.) This number must be divided 
into two parts so that their product is a 
maximum. (In the case of the straight 


line segment, the two parts form the sides 
of a rectangle so that the area of the 
rectangle is a maximum.) 

Let the number n be divided into two 
parts: x and (n—2). Then the product is 


(n—xr)x=M. 
Then 
r—nit+M =0, 
and 
n++/n?—4M 
r= omens 9 


In order that the value of x be real the 
expression under the square root must 
be positive. In order that the value of 4.1/ 
be the greatest it must not be less than 
n? (it cannot be greater than n*). Thus, 
tf =n?. Then 


(The required area will then be a square.) 

Once the technique of examining for 
maximum (or minimum) is thus estab- 
lished a whole series of recreational prob- 
lems may become available for classroom 
use. We shall cite some of them. 

A kite is made in the shape of a sector 
of a circle of a given radius R. Suppose 
that the perimeter of the kite is given. 
What should be the length of the are of the 
circle? 

At what distance from the surface of a 
table should we suspend a light bulb so 
that it will give the greatest illumination 
of an object which is not located directly 
underneath the light bulb? 

This department will publish problems 
on quadratic equations which the readers 
are invited to submit and which illustrate 
the principles and ideas indicated above. 





High School Mathematics Letter 


A mathematical letter will be mailed twice a semester to high school teachers by the University 
of Oklahoma chapter of Pi Mu Epsilon. Each letter will contain mathematical news, a short article 
and a problem section. High school students are invited to submit solutions to the problems. A list 
of correct solvers will be carried in the next letter. Teachers wishing to receive these letters should 


send their name and school address to Professor 


University of Oklahoma, Norman, Oklahoma. 


tichard Andree, Department of Mathematics. 














RESEARCH IN MATHEMATICS EDUCATION 





Edited by JouNn J. KINSELLA 


School of Education, New York University, New York 3, N.Y 


The Question: Does teaching which 
emphasizes understanding and generali- 
zation lead to the more effective learn- 
ing of arithmetic than instruction which 


gives these a minor place? 


The Studies: 


Swenson, Esther J. Organization and Gen- 
eralization as Factors in Learning, 
Transfer and Retroactive Inhibition. 

Anderson, G. Lester. Quantitative Think- 
ing as Developed under Connectionist 


and Field Theories of Learning. 


The Source: l'niversity of Minnesota 
Studies in Education. 


Theory in School 


Number 2, 


1949. Learning 
Sztuations. 
Part I 
THE DOMINANT theme in the literature 
dealing with the teaching and learning of 
arithmetic today is meaning and under- 
standing. A democratic philosophy and 
psychology’s field theories seem to ap- 
prove this theme. The two Minnesota 
studies attempt to put the melody to a 

classroom test. 

Other investigations are related to these 
two. About 1931 Olander! studied the 
results of two methods of instruction in the 
hundred addition and subtraction combi- 
nations on 1300 beginning second grade 
children over a period of seventeen weeks. 
For three minutes per day one group was 
given instruction in generalizing the zero 
combinations, using the commutability 
principle and the inverseness of addition 


and subtraction. The second group used 
the three minutes for drill. Both groups 
used the rest of the class time for drill. 
The results showed no difference in the 
abilities of the two groups to transfer 
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their learning to untaught combinations 
Olander opined that the function was too 
narrow to require generalization, that thy 
three minutes of instruction may have 
been too bricf and that perhaps the chil- 
dren were too immature to profit from 
the special kind of teaching. In the same 
year Overman? reported an investigation ot 
the efficacy of four different methods ot 
instruction, in improving the ability to 
subtract two-digit numbers and to add and 
subtract two- and three-digit numbers 
The four groups of one hundred and 
twelve children each had been matched on 
their ability to add two-digit numbers 
The method based upon the development 
of general procedures produced learning 
results that surpassed a “show how 

method and a rationalization method by 
statistically significant results. A method 
based upon a combination of the generali- 
zation and rationalization procedures was 
not as good as generalization alon 

Strange as it may seem, the rationaliz:- 
tion method, which involved a discussio1 

of underlying principles and reasons fo 

procedures fared no better than thy 

method. In 1938 Thiel 

described an experiment involving two 


“Show how” 


groups of about three hundred second 
grade children of average to low intelli- 
gence over the period of a school yea: 
The drill group was taught the hundred 
basic addition facts in the Clapp order of 
difficulty by practice on specific facts 
The generalization group was taught in a 
sequence of seven stages, namely, adding 
one and the reverses, adding two and the 
reverses, adding zero and the reverses, the 
doubles, one more than the doubles and 
one less than the doubles, adding ten and 
the reverses and adding to nine and the 
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reverses. Each of these stages was intro- 
duced by concrete experiences of the 
visual-kinesthetic type. Later, practice 
was given in identifying a combination 
with a member of the sequence. Each of 
the two methods was represented by seven 
teachers. At the end of the school year a 
test of the hundred addition facts ar- 
ranged in a mixed order showed that the 
veneralization method was superior in a 
statistically significant sense to the drill 
group in both the average and below- 
average intelligence groups. 

The purpose of the Swenson investiga- 
tion was “to study learning, transfer of 
training and retroactive inhibition as they 
appear in the learning of the hundred 
addition facts by second grade children 
taught by three different methods of 
instruction, the chief variable being the 
degree of emphasis upon organization and 
generalization in the learning process’’ 
(p. 9). Three hundred thirty-two children 
in fourteen different second grades of St. 
Paul, Minnesota, were involved over a 
period of twenty weeks. The classes were 
assigned at random to the three different 
teaching methods. Twenty-five minutes 
of instruction were given daily. In all 
classes the children worked assigned verbal 
problems and formulated some of their 
own, Attention was given to social uses 


and applications. During the first two. 


weeks instruction in number meanings 
was given. No subtraction was taught. 
The investigator met each of the three 
teacher groups seven times, prepared a 
teaching manual for each method and 
visited the teachers to see if the teachers 
actually followed the assigned methods. 

In the generalization method the mean- 
ing theory was employed. The teacher 
encouraged the children to discover and 
organize arithmetic relationships. Con- 
crete teaching aids were used when needed. 
Practice was provided during the learning 
process and after understanding was 
attained. In the drill method the aim was 
to learn the specific addition facts. The 
order of difficulty was based on difficulty 
studies. Speed of response was a dominant 


aim. The third method, derived from a 
study of current textbooks, was a mixture 
of certain parts of the other two. Concrete 
aids were used in initial presentations. 
The manipulation of these and the use of 
counting were followed by drill. The facts 
were presented in an order governed by the 
size of the sum. For instance, all the com- 
binations having five as a sum were con- 
sidered before any having a sum greater 
than five. 

After the initial two weeks of number 
readiness instruction a test disclosed that 
there was no significant difference bet ween 
the three methods groups. After another 
week there followed five weeks of instruc- 
tion on fifty-five to fifty-eight of the hun- 
dred number facts. On the last day of this 
instruction a test revealed that the 
generalization method was best by a 
statistically significant amount “for pro- 
moting learning during instruction.’’ The 
drill method was superior to the mixed 
method. For the next five and one-half 
weeks twenty-two to twenty-four new 
facts were taught. The end test revealed 
no significant difference in gains. During 
the two and one-half weeks of the Christ- 
mas vacation which followed, the retention 
loss was less for the generalization group 
than for the other two. During the next 
four weeks the remaining facts were 
taught. The test at the end again showed 
no significant difference in gains but did 
reveal that the generalization group 
retained over the seventeen week period a 
significantly greater amount. Another 
test given the following day demonstrated 
that the amount of transfer made by the 
generalization group to the untaught 
process of subtraction was significantly 
greater than that made by the other two 
groups. Two days later another test 
involving the untaught processes of carry- 
ing, bridging and the adding of one-digit, 
two-digit and three-digit numbers in the 
same problem again disclosed the statisti- 
‘ally significant advantage of the generali- 
zation method for transfer purposes. 

This has been only a partial summary 
of Dr. Swenson’s doctoral study. In 
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addition to supporting the hypothesis 
that the generalization method leads to 
greater transfer, less retroactive inhibition 
and, therefore, more retention, this superb 
investigation also indicated that the rela- 
tive difficulty of the addition facts is not 
fixed but is dependent on the method of 
learning and that the greater the intelli- 
gence the greater the transfer and the less 
the retroactive inhibition. 

Parr Il 

The purpose of the Anderson study was 
“to investigate the hypothesis that learn- 
ing that emphasizes understanding and 
generalization is more efficacious than 
learning which emphasizes the relative 
discreteness of the elements of knowledge 
and skill.”’ (p. 40)... . “The most impor- 
tant specific problem was to determine 
the effects of instruction upon the ability 
to think mathematically in quantitative 
situations.”’ (p. 40). This is one of the few 
studies that have attempted to test the 
emphasis on meaning and understanding 
beyond the second grade. 

Involved in the study were eighteen 
fourth-grade Minneapolis classes in eigh- 
teen schools and eighteen different teach- 
ers. Ten classes were taught by a drill 
method and eight by a meaning method. 
The experiment ran from November to 
May. The instruction included the four 
basic operations and problem. solving. 
The city’s syllabus in arithmetic was 
followed. About four hundred children 
took part in the investigation. 

In the drill classes the subject matter 
was analyzed into elements. The elements 
were mastered in isolation and in their final 
form. Formal repetition was used in the 
mastering process. In the meaning classes 
the number system was treated as a sys- 
tem. Emphasis was on the discovery of 
relations and the formulation of generali- 
zations through experience with the sys- 
tem. The generalizations were tested and 
fixed through repeated and varied ap- 
plications. 

The teachers were assigned to a particu- 








lar method if they had practiced it or held 


a point of view consistent with it. There 
Was no prescription of procedures, con- 
tent or time distribution since Dr. Ander- 
son desired to make the situation a typical 
rather than a_ rigidly controlled one 
Ten meetings of ninety minutes each were 
held with each group of teachers to make 
ihe implications of each method clea 
The teachers kept logs and prepared 
written statements at the end. The 
teachers were also visited to check on the 
methods used. The minimum age of the 
teachers was 38 and the minimum experi- 
ence 17 vears. 

Test data included an intelligence test 
and the results of an initial and terminal 
administration of the Compass Survey 
Test and the Analytical Scales of Attain- 
ment. These provided information on 
computational growth, problem-solving 
gain and changes in social concepts and 
vocabulary of a quantitative nature 
There was also a Mathematics Thinking 
Test with one section dealing with rela- 
tionships among number facts and anothe: 
demanding the discovery of relationships 
in a number series. 

The children in each of the two groups 
were compared on the basis of their 
initial arithmetic achievement and their 
intelligence. The final tests revealed 
changes that were difficult to interpret 
because the homogeneity of variance 
necessary for reliable statistical analysis 
was usually not apparent. In computation 
the low intelligence drill group attained 
significant gains over the low intelligence 
meaning group in addition and subtrac- 
tion. The high intelligence meaning group 
made insignificant gains over the high 
intelligence drill group in addition and 
subtraction but lost out in multiplication. 
The low intelligence meaning group made 
insignificant gains over the low intelll- 
gence drill group in subtraction. ‘The 
results of the analysis of the problem- 
solving gains were inconclusive. The same 
conclusion held in the case of the social 


(Continued on page 120) 
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Edited by VERA SANFORD 


State Teachers College, 


An Old Problem with a 
Modern Twist 


THE PROBLEM that is the subject of this 
article has a basis in reality but its condi- 
tions are so idealized that it seems un- 
likely that it could ever have arisen in the 
form in which it occurs. Yet the reader 
will find in it a situation that has impor- 
tant applications today. 

The problem appears in the Liber Abaci 
1202) written by Fibonacci: 

\ certain trader passed through Lucca and 

there doubled his money. He then spent 12 
denaril. He next passed through Florence where 
he doubled his money and spent 12 denarii. He 
then returned to Pisa where he doubled his 
money and then spent 12 denarii and had 
nothing left. How much was his original prin- 
cipal? 
It should be noted that Fibonacci who is 
also known as Leonardo of Pisa had his 
merchant start from Pisa and visit Lucea 
and Florence neither of which is far away, 
and return to Pisa again. The use of local 
names is common in these problems. 

Fibonacci had the habit of presenting a 
problem situation in different forms. He 
did this in the case of the problem quoted 
above, referring to the “fairs”? which were 
held annually on specified dates in various 
centers in Europe. The variants are as 
follows: 

\gain, a man visited three fairs carrying 
with him 103 denarii with which, as before, he 
doubled his money at each fair and he also 
spent the same amount at each fair and nothing 
remained. I ask how much he spent at each fair. 


A man who had 13 bezanis visited I know 
hot how many fairs, and at each of them he 
doubled his money and spent 14 bezants. I ask 
how many fairs he visited? (In this ease, the 
humbers are poorly chosen for he visited 33 
fairs. ) 


This problem was not restricted to 


Oneonta, New York 


merchants, nor was it used only by Fi- 
bonacci. Here are some of the variants: 


A man went into an orchard in which there 
were seven gates, and there he stole a certain 
number of apples. When he left the orchard, he 
gave the first guard half the apples that he had 
and one apple more. To the second he gave half 
of his remaining apples and one apple more. He 
did the same to each of the remaining five guards 
and left the orchard with one apple. How many 
apples did he gather in the orchard?—Fibonacei 

1202). 

4 thief stole a sackful of gulders from a 
castle. Now the castle had three gates and a 
gatekeeper stood at each. The thief hurried, 
anxious to be safely out of the castle with the 
stolen money. When he came to the first gate, 
the gatekeeper asked what he carried and said, 
“Give me half and I'll let you out.’’ The thief 
in fear lest he be seized, gave the gatekeeper 
half of the money and the gatekeeper gave him 
back 100 gulders out of sympathy. At the second 
gate, the keeper demanded half his money, but 
returned to him 50 gulders. At the third gate, 
the keeper demanded half his money and on 
receiving it gave him back 25 gulders. When the 
thief got safely out of the castle, he had 100 
guilders. The question is how many gulders he 
first put into his sack?—hNobel (1514). 

A gentleman had an audience with a 
Signore, and according to custom, he gave each 
of the guards one tenth of the money he had 
with him. When he came, he had 100 florins. If 
he gave one tenth of his money to each of ten 
guards, how much did he have left when he 
departed? (The result is given as 3 st canoe 

100000000 
florins. Ghaligai (1521 

{ man who had a certain capital fell to 
gambling and made as much money as he had 
to start with. He then spent 20 ducats on a 
horse. He rode away on the horse to an inn 
where he gambled with the inn-keeper and re- 
doubled his money. He spent 20 ducats on a 
beautiful robe. He then left the inn and went 
on to the gate of the city where he found some 
people gambling. There he doubled what he had 
left, bought a ring for 20 ducats, and found he 
had nothing left. How much money did he have 
when he started from home?—Tartaglia (1556). 


Tartaglia gives the situation a different 
application in this example: 
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A merchant gives a university 2814 ducats 
on the understanding that he will pay 618 
ducats a year for nine years at the end of which 
time the 2814 ducats will be considered as paid. 
What interest is the merchant getting on his 
money? (The rate is over 19%.) 


It will be noticed that while the other in- 
stances can be handled by simple com- 
putation, this last illustration is much 
more complicated. Yet it is a logical ex- 
tension of the other situation with an un- 
known rate of gain being substituted for 
the doubling of the other cases. 

The common element in these problems 
is that starting with a certain sum of 
money, this is increased (or decreased) at 
a fixed rate (generally doubled or halved), 
a fixed sum is paid out, and this process is 
repeated a certain number of times and a 
certain amount (or zero) is left. 

Parenthetically, it should be added that 
Fibonacci had still another twist to give 
the problem : 

A man who was approaching his end, called 
his eldest son to him and said *‘ Divide my estate 
among yourselves in this way: You are to have 
one bezant and a seventh of the rest of my 
property.” He said to the second son ‘You are 
to have two bezants and one seventh of what 
then remains.’’ To the next one he gave three 
bezants and a seventh of what was left. And 
thus he called his sons in order and gave to each, 
one bezant more then the one before and a 
seventh of his property beside, and the last 
one had all that was left. It happened, more- 
over, that each had an equal share in the estate 





according to these conditions. The question is 
how many sons were there and how large was 
the estate? 


The emphasis these questions received 
can be explained by the interest their ap- 
parent paradoxes would have: a man has 
nothing left after spending constant 
amounts from capital that is always dou- 
bling; he can give away one tenth of his 
money ten times and have something let 
he can adopt the peculiar terms of th. 
increasing number of bezants to each son 
and a seventh part in a dwindling estat: 
and vet have the sons actually share equal- 
ly. Thus far they are puzzles. But when 
put in terms of a sum of money which 
draws a fixed rate of interest and out of 
which a fixed sum is to be paid each yeur, 
we have the idea of an annuity. Hoy 
much money must be set aside to guaran- 
tee the payment of a certain amount fo! 
a specified number of years, the interest 
rate being given? For how many years can 
such and such a sum be collected annually 
if a certain sum is invested at a given rat: 
What interest rate must be earned, if 2 
fixed sum is to yield so and so much mone) 
annually for a specified number of years? 
It is likely that few other problems show 
evolution from a group that once con- 
tained only puzzles of varying degrees ot 
reality, to a group that now has important 
genuine problems of great importance 





Research 


(Continued from page 118) 


concepts and vocabulary having quantita- 
tive connotations. In the Mathematics 
Thinking Test the significant differences 
seemed in favor of the drill group scoring 
low in intelligence but above average in 
the arithmetic pretest and to the advan- 
tage of the meaning group above the aver- 
age in intelligence but below the mean in 
the arithmetic pre-test. 

In summarizing, Dr. Anderson asks 
whether his study means that a meaning 
theory of instruction is better for the 
group above the average in intelligence 





but below in arithmetic achievement and 
whether the kind of teaching which empha- 
sizes drill procedures is better for the 
group which is low in intelligence but 
above average in arithmetic achievement 
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Edited by Putturpe S. JONES 


University of Michigan, Ann Arbor, Michigan 


13. A New Proof of an Old Theorem 


\lthough many proofs of the following 
theorem have been written, the author 
believes that the indirect proof given here 
is both interesting and unique.! 

THEOREM: A necessary and sufficient con- 
dition that a triangle be isosceles is that the 
hisectors of the base angles be equal. 

Proor: In any triangle, the bisector of 
an interior angle divides the opposite side 
internally into segments proportional to 


the adjacent sides of the triangle. 


C 
r q\ 
E 7 D 
Ya we 
b Js a p\a 
Pa ra 
AL \B 
Cc 
Fig. 1 


In the triangle of Figure 1 this gives us, 
assuming AD and BE to be bisectors ol 
angles 4 and B respectively: 


= or gc = pb. 
p ( 


Substituting p=a—gq in (1) we have 


ab 


Department editor’s note: For example, 
proofs may be found on pages 141 and 142 of 
An Introduction to Modern Geometry by Levi 8. 
Shively (New York: John Wiley and Sons, Inc., 
1939). The second proof in this book is based on 
Stewart’s Theorem and has much in common 
with Mr. Sevier’s given here, though it is not 
the same. 


Similarly one can easily derive 


ab 
(2b r= 
atc 
be 
(2e s= 
a+c 
ac 
*) = 
(2d p= 
b+c 


Now suppose we circumscribe a circle 
about the given triangle and draw the 
bisector of the remaining angle (Fig. 2). 
Let this bisector meet the opposite side 
in F and the cireumcircle in G. 
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If we join B andG we have that 

AAFC~AGBC from which we obtain: 
CF b 


(3) = or 
a CG 


CF .-CG=ab. 


Since CG=CF+FG, by substituting in 


(3) and solving for CF? we have 


(4) CF? =ab—CF- FG. 



















That CF: FG=AF-FB may also be seen 
from Figure 2. Substituting in (4) we have 


5a CF? =ab—AF-FB. 


The following could be deduced in a 
similar fashion 


db AD? =be— Pq 
5c BE? =ac—rs. 


Now since AD=BE by our original 
hypothesis, AD? = BE?, and equating (5b 


and (5¢) gives 

6 be—pemec—re 
which may be written as 

7) c(b—a) = pq—-rs. 


Substituting (2a), (2b), (2e), (2d), in 
7) and simplifying gives 
a*be(a+c)*—ab*c(b+e)’ 
s c(b—-—a 
a+-c)?- (b-+e 

If now b>a the left member of (8) is 
positive, and the right member is negative, 
a contradiction. A similar contradiction 
arises if b<a. 

Hence, b =a, and the triangle is isosceles. 
In this case (8) is satisfied, both members 
heing zero. 

Thus the sufficiency of the condition of 
our theorem is proved. The necessity is 
well known and the proof is omitted. 

Francis A. C. SEVIER 
Princeton High School 
Princeton, New Jersey 


44. Reduction Formulas 


Two methods are commonly used in in- 
troducing the study of trigonometric func- 
tions. The method used in most of the 
older texts is to begin with the acute angle 
and define the functions in terms of the 
sides of a right triangle containing this 
acute angle. A later method which has be- 
come increasingly more popular, especially 
in college courses, is to begin with the 
general angle connected with a rectangu- 
lar coordinate system, and to define the 
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functions from the start in terms of x, y, 


and r. 

Whichever method is used, however. 
the student must learn fairly early that 
for every angle greater than 90°, except 
quadrantal angle, there is an acute angle 
whose functions have the same numerical 
values as those of the given angle, and 
that, for this reason, tables of trigono- 
metric functions need go only from 0) 
to 90°. 

To enable the student to use these 
tables for angles of any size most texts 
give “reduction formulas,’’ sometimes to 
the exclusion of other methods. In every 
text that I have seen, there are usually 
about 15 to 20 pages given to this subject. 
The student enters a maze of 90—84’s 
90+6's, 180—@'s, 180+6's, n-9O+86's and 
accompanying theorems. When he finishes 
this work he is supposed to be able to find 
the trigonometric values of any angle 
from tables that go only to 90°. 

Many of the students, however, never 
seem to get through this maze without a 
lot of wasted time. To remedy this, I have 
tried a different method and have had 
much success using it. 

Consider the angle being studied to be 
referred to a rectangular Cartesian coordi- 
nate system with its vertex at the origin 
and its initial side along the positive 
axis as in Figure 3. 

I then define the acute angle formed by 
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the x axis and the terminal side to be 
angle-sub-X? and the acute angle formed 
by the Y axis and the terminal side to be 
angle-sub-Y which I represent by Z, and 
Z, respectively. Angles | and 3 in Figure 3 
are examples of Z, and angles 2 and 4 
are examples of Z y. 

Consider any angle as A in Figure 4, 
with terminal side OF. From any point 
P, with coordinates (X;, ¥;) on OF, con- 
struct P\D perpendicular to the X axis. 
\ngle DOF is then Z.. 








os eaten Py (X,,%,) 
A+ ; 
__O (| X ° a a 
' 0) E 
! we 
0 See le 
P(x),¥) | 
“F 
Fic. 4 


Construct angle B in the first quadrant 
with terminal side OC, equal to Zz. 
With OP:=OP,, construct P2E perpen- 
dicular to the YX axis. Then ADOP, 
~AKOP.. 

Hence, the coordinates of P,( X1, Y;) are 
numerically equal to the coordinates of 
P(X2,¥2). 

Construct the lines P}G and P2H per- 
pendicular to the Y axis. Angle GOF is 
then Z, and is equal to angle HOC since 
both are complements of equal angles. 

Since ODP,G and OEP2H are rectangles 
it is easily seen that the trigonometric 
lunctions of Z, are equal to the co-func- 
tions of sie 

Hence we have the theorem: The trig- 


* Department editor’s note: The term refer- 
ence angle is used in many college texts for Mr. 
Gorsline’s angle-sub-X and hence may be a little 
more desirable terminology. 


onometric functions of any angle are nu- 


merically equal to the same trigonometric 


functions of Z, or the co-functions of Zy. 


The sign of the original trigonometric 
function can also be easily seen by recall- 
ing the basic definitions of the function 
and considering the signs of the co- 
ordinates NX, and Y,. If we = define 
OP,;=r=JVX/74+Y/, then Sin A=Y,/r, 
Cos A=X;,/r, Tan A=Y;/X, etc. The 
signs of X; and Y, determine the signs of 
the functions in accordance with the posi- 
tion of the terminal line and the sign laws 
of algebra. The absolute values of the 
functions are determined by the following 
relations, reasoned, not memorized: 


Sin A/|=Sin Z,=Cos Z, 

Cos A|=Cos Z,=Simn Z, 

Tan A|=Tan Z,=Cot Z, 
ete. 


Using this new theorem it is easier to 
teach that the functions of any angle can 
be found in terms of the functions of a 
positive angle less than or equal to 45° 
either Z, or Z, must be less than or 
equal to 45°). Moreover, students grasp 
the proof and use it with less difficulty 
because it reduces the memory work re- 
quired and eliminates the difficulties in- 
volved in the selection of the proper re- 
duction formulas. 

Don A. GORSLINE 
Cambridge Central High School 
Cambridge, New York 


45. Selecting and Using Formulas for Com- 
posite Areas 

Many formulas for finding the areas of 
plane geometric figures are taught in 
junior high school as a series of isolated 
topics. In a review test, it is desirable to 
see if students have grasped the main idea 
behind each formula by presenting them 
with data and problems such as the fol- 
lowing. 

Formulas to use: 


(Continued on page 129) 
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CHARTS 


C’. 29—Adding Signed Numbers 


C’. 830—Short Cuts in Problem Solving 


Scott, Foresman and Company, Chicago 

11, Illinois 

Classroom charts; Free 

Description of C. 29: This chart (173" 
X21”) contains two scales, each 21” K 153”, 
which can be mounted on cardboard and 
manipulated to add signed numbers. Each 
scale runs from —9to9. A useful text con- 
taining teaching suggestions is included in 
the top part of the chart. 

Appraisal of C. 29: It is unfortunate 
that a larger set of scales could not have 
been provided so that the figures could be 
large enough to be seen from the back of a 
classroom and so that the number scales 
could extend to larger numbers. In order 
to do this the suggestions to teachers could 
be printed in a separate pamphlet to ac- 
company the chart. Six inches by 48 inches 
would have been more appropriate. How- 
ever, the idea is stimulating and the con- 
struction of larger scales by teacher and 
pupils would not be difficult. 

Description of C. 30: This chart (14” 
X20”) shows a series of six cartoons of a 
boy and a girl with their teacher doing 
some arithmetic problems. In order to 
shorten the work it is suggested that two 
computational steps be combined into one 
when possible; that cancellation be used; 
and that numbers be rounded off before 
they be used in computation. 

Appraisal of C. 30: The cartoon tech- 
nique is eyecatching; the message is in- 
teresting. Some teapot tempests will be 
stirred up by the use of “cancellation,” but 


such purists need not use the chart. 
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DONOVAN A. JOHNSON 
College of Education 
University of Minnesota 
Minneapolis, Minnesota 


C. 31—Dividing Factors for Square Root 
C. 32—Multiplying Factors for Squar 
Root 


Monroe Calculating Machine Company 

Orange, New Jersey 

Cardboard tables; 7” X11"; Free 
Description of C. 31: By using only the 

first three digits from a number, a factor 


is determined with seven digits which wil! 


find the square root of the original numbe: 


to five significant figure accuracy with one 


pertormed division. 

Description of C. 32: This table is sin 
lar to C. 31, only a factor is given whic! 
supplies the square root by multiplying 

Appraisal of C. 31 and C. 32: The in- 
genuity of devising a method which. re- 
duces square root to an operation of di- 
viding or multiplying is to be admired, but 
these tables should not be sent for unless 
the school owns a machine where they can 
be put into practice. They have littl 
meaning without this opportunity. 


C. 33-——-How Life Insurance Meets Family 
Needs 

C. 34-—Life Insurance Dollars at Wor 

C. 35—How America’s Families Use Lif 


Insurance 


Institute of Life Insurance, 488 Madison 
Avenue, New York 22, N. Y. 
Charts; 27” X38"; $0.15 each 

Description of C. 33: On the background 
of a huge slate a six color poster shows how 
term insurance, straight life, limited pay- 
ment life, and endowment differ with re- 
spect to protection for dependents and for 
the insured during his lifetime. The bene- 
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fits are figured for $100 annual premium 
at age 25. 

Description of C. 34: This blue and yel- 
low chart shows how the assets of an in- 
surance Company are invested in business 
ind industry, government, real estate and 
miscellaneous projects. 

Description of C. 35: The uses of life in- 
surance are outlined in this chart. 

\ppraisal of C. 33, C. 34, and C. 35: It 
must be admitted that these charts are 
some of the most attractive and effective 
that are now available. Likewise, it must 
be admitted that they are pure propa- 
ganda for buving life insurance; this is fair 
enough since they are financed by life in- 
surance companies. But, in teaching one 
must constantly stress the other ways that 
one can provide the same benefits, the 
other types of investments. They would be 
better charts for educational purposes if 
this could be incorporated. 

Specifically, C. 33 is a little difficult to 
real with its particular color combina- 
tions, but is graphically dramatic. C. 34 
shows the percentage of funds in each 
category in a very effective manner, but it 
isnot a subject that is very important to 
teach in school. C. 35 is rather poorly or- 
ganized and repetitious, but brings to- 
gether many interesting reasons for in- 


surance to lead to discussion. 


FILM 
F. 67—The Impossible Map 


National Film Board = of 
Canada, 400 West Madison St., Chicago 6, 
Ill 


Producer: 


Educational Collaborator: Miss Evelyn 
Lambert 


B&W ($30.00) and color ($75.00): 1 reel: 
10 min. 


Description: The opening scene shows a 
globe slowly turning around. A grapefruit, 
paint and brushes, a knife, transparent 
celluloid sheet and paper are used to show 
how difficult it is to make an accurate rep- 
resentation of the world on a flat surface. 
A young man is trying to flatten out a 
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grapefruit with a rolling pin, but does not 


seem too successful. The grapefruit, paint- 
ed to approximate a globe, is sliced and 
reeled. He lets the strips fall on the floor. 
There are many gaps. The pieces are ar- 
ranged under the celluloid and the painted 
area copied. The result is accurate in the 
center, but distorted toward the poles. The 
strips are arranged in another way and the 
result is a good picture of the Americas. 
The rest of the world is distorted. The 
strips are then cut into sixteenths. Draw- 
ings are made of South and North 
America, Europe, Africa and Asia, China, 
and New Guinea and Australia on the 
celluloid. The celluloid is then flattened 
out and the well-known mercator map is 
shown. The pieces are then rearranged 
around the North Pole. They are flattened 
out again and there is a good picture of the 
North Pole. 

With these various areas tried it is obvi- 
ous that there are many difficulties of rep- 
resenting the globe’s land areas on a flat 
surface. The globe is the only correct way 
to show the whole world. 

Appraisal: Twelve teachers of mathe- 
matics were present at the evaluation. 
Considering the entire film 50% or more 
found that it was excellent for introducing 
new material, to augment explanations 
and to motivate, but that it was only fair 
for developing skills. 85% of the teachers 
thought the film was suited for grades 7 
through 11, however, 44% of these favored 
grades 7 and 8. Algebra, Arithmetic and 
Trigonometry were the courses chosen as 
most favorable for this film. 90% of the 
teachers found no inaccuracies in the film. 
Two-thirds of the teachers thought the 
film would completely hold the attention 
of the students while the remaining one- 
third thought it would partially hold their 
attention. It was interesting to note that 
92% of the teachers thought that the con- 
tent of the film could not be just as effec- 
tively and efficiently presented in some 
other way. Three-fourths of the teachers 
said they would use this film in their class- 
room. (Reviewed by A. DiLuna, R. Fleet, 
kK. Hathaway) 





FILMSTRIPS 


FS. SOA 
Signed Numbers 

Society for Visual Education, 1345 Di- 
versey Pkwy., Chicago 14, IIL. 

B&W ($3.00) ; 36 frames. 


Description: The first section of the film- 
strip points out that multiplication of a 
positive number by another positive num- 
ber is continued addition. It then indi- 
cates that when signed numbers are multi- 
plied one of the following combinations 
of signs will occur: (+)(+); (—)(+): 
(+)(—); (—)(—). From the usual defini- 
tion of multiplication in arithmetic the 


filmstrip demonstrates that (—2)(+6 
gives —12, and generalizes to (—)(+) 
gives (—). It then poses the problem of a 


positive quantity used a negative number 
of times. This is followed by the statement 
that in mathematics many expressions 
have no meaning until we agree upon some 
meaning for them. Using pictures in the 
frames, these agreements are then set 
forth: law abiding citizens are positive; 
jaw breakers are negative; being rewarded 
is considered positive; being punished is 
considered negative. These agreements are 


combined to get, 


“If good citizens are punished, 
( + ) [= j 


that’s bad.” 


= (— ) 


“In other words,” says this filmstrip, “If 
we multiply a positive number by a nega- 
tive one, the result is a negative number.”’ 


It goes on to say, 


“If law breakers are punished, 
(—) (—) 
that’s good.”’ 
= ( ) 


From this it is asserted that the product of 
two negative numbers is a positive num- 
ber. The four rules of signs for multiplica- 


tion are then combined to the usual two 





THE MATHEMATICS TEACHER 


Multiplication and Division of 


The laws of division are treated 


rules. 
thus: 


“Punishment divided among 
(—) > 


law breakers is good.”’ 


(—} = (+ 
“A reward divided among 
(+) > 
law abiding citizens is good.”’ 
( -- ) = ( + ) 


“Punishment divided among 
i=) i 
good citizens is bad 


(+) = (- 


“A reward divided among 
(+) + 
law breakers is bad.’ 
( eS 


These give, “The quotient of two numbers 
which have like signs is positive and the 
quotient of two numbers which have un- 
like signs is negative.”’ At the end of the 
filmstrip a brief practice on using these 
rules is provided. 

Appraisal: From the above description 
of content it is obviously unnecessary for 
the reviewer to give a detailed evaluation. 
Teachers who desire that their elementary 
algebra pupils receive a firm foundation 
for future work in mathematics will recog- 
nize the danger in the “‘explanation”’ given 
by this filmstrip. (Reviewed by Frances 
Burns, Oneida High School, Oneida, 
N. Y.) 


FS. 104—Cubic Measure—Volume 


Photo and Sound Productions, 116 Na- 
toma Street, San Francisco 5, Cal. 
Educational collaborator: O. W. McGuire 
B&W ($4.00) ; 32 frames. 

Description: This is Part VII of the 
Study of Measurement series. In the open- 
ing frames a box and a book are pictured 
as illustrations of solids. The vocabulary 


of length, width, thickness and dimension 
is introduced with respect to a rectangular 
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solid. In succeeding frames, face and base 
of a solid are given; rectangular solid is 
defined ; area of the solid is explained. The 
distinction between base (line) of a plane 
figure and base (area) of a solid is pointed 
out. The cubie inch, the cubic foot and the 
cubic yard as units of cubic measure are 
pictured in separate frames and then to- 
gether in one frame for comparison. 
Volume of a solid is defined as the amount 
of space it occupies as measured in cubic 
units. Cylinder and sphere are also pic- 
tured as solids. On a rectangle whose area 
is twelve square inches, a solid is built by 
using one layer of cubic inch units, then 
two layers, then three layers thus obtain- 
ing volumes of twelve, twenty-four, and 
thirty-six cubic inches. It is now stated 
that the volume of the solid is equal to the 
area of the base times the height. This is 
written in symbols as V = Bh. The formula 
is now used to find the volume of a cyl- 
inder. The derivation of 1728 cubic inches 
in one cubic foot and of twenty-seven 
cubie feet in one cubic yard is pictured. A 
cubic yard of earth as a “load” is shown as 
an application of cubic measure. The final 
frame repeats the formulas V=lwh and 
V=Bh. 

Appraisal: The material covered and 
the treatment are suitable for intermediate 
and junior high school pupils. With the 
following two exceptions it is well pre- 
sented. One is the assumption that the 
volume method as developed for a rec- 
tangular solid will hold also for a cylinder. 
The other is the use of r=3.1416 with a 
circle whose radius is three units. Pupils 
would get much more complete and lasting 
understanding from actual manipulation 
of the objects than from a study of the 
filmstrip. It could, however, be used to 
advantage in classes where such tactual 
experience is not provided. It could give 
beginning teachers, without special train- 
ing in mathematics, suggestions for collect- 
ing materials and for a method of present- 
ing the topic. (Reviewed by Frances 
Burns, School, Oneida, 


N.Y. 


Oneida High 
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FS. 105—Vectors 


The Jam Handy Organization, 2821 Kast 
Grand Boulevard, Detroit 11, Mich. 
B&W ($4.00) ; 55 frames. 

Description: Frames 1-20 answer the 
question, ‘‘What are vectors?” After a 
brief summary of the properties of paral- 
lelograms, we see two applications of the 
parallelogram—how a pilot uses a paral- 
lelogram to find track, given compass 
course and wind direction; and how an 
engineer finds the result of several forces 
acting on an object. Following this intro- 
duction, a detailed description of two 
forces acting on a body begins. One force 
is a propeller pulling an airplane, and the 
other is the wind. To simplify the problem, 
the propeller’s force is given as 3 m.p.h. 
and the wind’s as 2 m.p.h. A seale is used 


to show the length of these directions. 
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Where will the object move? If one force 
acted at a time, how can we find the final 
position? If foree No. 2 acted after the 
first, the direction would be the same, that 
is, parallel to it. When we draw a line from 
the final position to the end of force No. 2 
we have a parallelogram. So, with the 
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forces acting at the same time, the object 
will have moved at the angle of the di- 
agonal and a distance equal to this 


diagonal. In our parallelogram of forces 








/ 
/ (Direction 
and 
Amount 


LS] . 
Motion 








Vector#2 7 


and motion we call each force a VECTOR 
and the diagonal a RESULTANT. The 
original position is called the POINT OF 
APPLICATION. Frames 21—40 are de- 
voted to vector uses. The four uses men- 
tioned are as follows: 


I. Given the direction of one force or the 
resultant from a reference line on a 
map (compass direction), and the 
amount of two forces and the result- 
ant, we can construct a triangle with 
the use of dividers. From this we com- 
plete the parallelogram, on which we 
can measure anything else we want 
to know. We can measure angles with 
a protractor to find: (1) direction of 
resultant, (2) direction of second 
force, or (3) the angle between the 
forees. (With two known forces and 
the resultant, we must draw the 
forees in the right order or we will get 
the wrong parallelogram.) 

II. If we are given two forces and the in- 
cluded angle we can draw the paral- 
lelogram and resultant. Measure the 
resultant with a ruler and the direc- 
tion by measuring the angle with a 


protractor. 
Ill. To illustrate given one force, the re- 
sultant and angle between them, an 
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automobile is shown on an inclined 
plane. The resultant is acceleration 
and force No. | is gravity. The tri- 
angle is completed first, then the 
parallelogram. From this, the othe 
vector and its direction can be meus- 
ured. 

IV. In the final illustration we are given 
the resultant and the angles it forms 
with the two vectors. Here, the re- 
sultant is an airplane’s ground speed, 
and the angles are heading and wind 
direction. We can measure the two 
vectors, wind velocity and air speed 
from the completed parallelogram 


Frames 41—44 deal with three or mor 
forces. How can we construct a single re- 
sultant from three vectors? Find a partial 
resultant from two vectors and use the 
partial resultant and remaining vector to 
form a new parallelogram. The diagonal of 
the last parallelogram is the resultant 
vector addition 


Given the direction and amount of each 


Frames 45-50 present 


force find the resultant by addition. This 
saves the time of drawing complete paral- 
lelograms. Add vectors by drawing one 
after another, as long as each keeps its 
original direction. The line from. the 
original to the final position is the result- 
ant. Frames 51-55 are concerned with 
computation by trigonometry. Scaling the 
parallelogram is only as accurate as the 
drawing and measuring. For absolute 
accuracy, the engineer must use trigonom- 
etry to measure the forces and angles. The 
law of sines will give him the necessary 
formula for all vector problems when the 
forces and their directions are known. 
Appraisal: This is an interesting and 
instructional filmstrip, but requires addi- 
tional explanations and instruction by the 
teacher. The filmstrip tells a lot in a short 
time, and some of the facts are too deep 
for immediate consumption. The applica- 
tions are very good, but more class time 
was needed to complete the discussion. 
Pupils who had studied physics found the 
filmstrip extremely interesting. Most of 
the pupils enjoyed the applications. ‘The 
filmstrip developed a greater appreciation 
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for the parallelogram and its applications. 
Some pupils expressed the opinion that a 
clearer picture would result if the illustra- 
tion were printed as white on black rather 
than black on white. Some teachers felt 
that the term vector should be defined as 
well as illustrated. Further illustrations of 


trigonometric solutions, including the law 
of tangents, would add to the appeal of 
this filmstrip to the students. (Reviewed 
by Herbert Freed, Senior High School, 
Atlantic City, N. J. Additional comments 
by Mabel V. Rhodes, Senior High School, 
Atlantic City, N. J.) 





Mathematical Miscellanea 


(Continued from page 123) 


l. A=l, e A=s:? 

2. A=nr’ 5. A= 3h(bi+be) 
Ar 

3. A= 4bh oe 


9) 9) 


Problem I. Find the area of the cross- 
section of the ice cream cone shown in 


Figure 5. 





= 





Fig. 5 


Problem II. Find the area of the cross- 
section of a sailing boat shown in Figure 6. 

The value of such work lies in its inter- 
est arousing quality plus the requirement 
that the student select the proper for- 
mulas and determine dimensions from the 
diagram. 

For superior or older students the dia- 
gram may be labeled, as blue prints often 
are, such that some dimensions needed 
are given only implicitly. Also algebra 
students can make up literal formulas 


for a composite figure before substituting 
numerical values. 


6.7 cm 


6.0 cm 4.3m. 











120 cm. 
2.0m. 





70cm. 





Fia. 6 


Students can also be shown examples of 
composite areas on blue prints and can 
be told of how cross-section areas com- 
puted at a number of heights are used to 
determine volumes and thence centers of 
gravity of ships. They can be told how the 
volume, V, of the ice cream cone of Figure 
5 can be computed as a volume of revolu- 
tion if we know the area, A, and center 
of gravity of one of its halves (V =2zrA, 
where r is the distance from the axis of 
rotation to the center of gravity). Such 
problems, then, can be adapted to the 
interests and abilities of many different 


students of varied abilities and at different 
grade levels. 


GEORGE JANICKI 
Elm School 
Elmwood Park, Illinois 





The Thirtieth Annual Meeting of the N.C.T.M. 


Be sure to study the program on pages 145-156 of this issue. 


Show it to your superintendent and principal. 


Discuss it with other teachers of mathematics in elementary and secondary schools. 
Will your school have at least one representative at Des Moines? 














WHAT IS GOING ON IN YOUR SCHOOL? 





Edited by Joun R. Mayor and Joun A. Brown 


The University of Wisconsin, Madison, Wisconsin 


PRELIMINARY REPORT ON REPLIES TO 
QUESTIONS ON GENERAL MATHE- 
MATICS AND THIRD YEAR 
MATHEMATICS 


Sets of questions on Mathematics En- 
rollments, General Mathematics, and 
Third Year Mathematics were published 
in this Department during the school year 
1950-51 and were repeated in the Novem- 
ber, 1951 number. A final summary of an- 
swers will be published in the May num- 
ber. Reports on early replies to the ques- 
tions on Mathematics Enrollments have 
been given in the April and November, 
1951, issues. A preliminary report on early 
replies to the questions on General Mathe- 
matics and Third Year Mathematics 
will be found in the following para- 
graphs, even though the number of replies 
is too small to provide a basis for general 
conclusions. 

Nearly eighty per cent of the first 
thirty-two replies on General Mathe- 
matics indicate that the schools for which 
the reports were made offer both algebra 
and general mathematics in the ninth 
grade. For these schools replying to the 
question on what part of their students 
take general mathematics as their first 
course in high school mathematics, the 
per cents range from eight per cent to 
one hundred per cent. More than half of 
those replying indicate that less than half 
of their students take general mathe- 
matics as the first course in high school 
mathematics. The replies show a great 
difference in methods used for placement 
of students in general mathematics. Eight 
of those replying state that their students 
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may take a second year of general mathie- 
matics. 

In the first twenty replies to the ques- 
tions on Third Year Mathematics the 
schools are almost equally divided among 
those in which the third year course is a 
third semester of algebra and a semester 
of solid geometry, a third semester of 
algebra and a semester of trigonometry, a 
second year of algebra, and a year of 
plane geometry. No school reported 
ability grouping in third year mathe- 
matics. Four schools among those report- 
ing have mathematics clubs. Replies show 
considerable variation in the use of films 
in third year mathematics, which may of 
course be determined in part by the 
courses offered. Eight of those replying 
state that their students do not use the 
library as a part of the suggested study in 
the course while five of those replying 
indicate some use of the library by their 
students. Seven did not answer this 
question. 

ScrENCE TALENT SEARCH 

Announcements for the Eleventh 
Science Talent Search sponsored by the 
Westinghouse Electric Corporation and 
Science Service indicate that in quite a 
number of schools mathematics students 
took part in the Tenth Science Talent 
Search, for the school year 1950-51, and 
were successful in the contest. While 
more science students than mathematics 
students enter the competition there is 
always a good representation of students, 
both in quantity and quality, who take 
part because of the encouragement of 
mathematics teachers and who write re- 
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ports on their scientific projects, choosing 
mathematics topics. 

Among the titles of the reports of the 
forty boys and girls who won trips to 
Washington in last year’s Science Talent 
Search are the following of special interest 
to mathematics teachers: 


| Graphical Development of the Sieve of 
Eratosthenes—Paul Maxim Braver- 
man, 17, Brooklyn Technical H. S., 
Brooklyn, N.Y. 

A Relativistic Explanation of Gravita- 
tional Acceleration of Falling Bodies 
Near the Earth—¥rederick Joseph 
ernst, Jr., 17, Ardsley H.S., Ardsley, 
N23. 

The Appliance of the Gyroscope to an 
Engineer’s Transit as a_ Leveler 
Lucile Frances Janousek, 17, Gypsum 
Rural H.S., Gypsum, Kans. 

Construction of a Relay-Actuated Calcu- 
lator—Robert John Kolenkow, 17, 
Niagara Falls H.S., 
N.Y. 

A Study of the Mathematical Principles 
of the Theory—Robert 
Rosen, 16, Stuyvesant H.S., New 
York, N.Y. 

Effects of Absorption and Geometry on 
the Beta Count Rate—Robert Alan 
Spangler, 17, Celina H. S., Celina, 
Ohio. 


Niagara Falls, 


(Quantum 


A further indication of the past partici- 
pation of mathematics students in our 
schools in the Science Talent Search is 
given by the distribution of careers of the 
four hundred young men and women who 
have been trip winners in the first ten 
Science Talent Searches. Records show 
that twenty-two men and three women 
among the winners have chosen careers in 
mathematies and, of course, many more 
have chosen careers in areas such as as- 
tronomy, chemistry, engineering and phys- 
ics in which extended mathematical 
training has been necessary. Though all 
winners are even now less than twenty- 
eight years of age and many had war- 
time interruptions, twenty-three have 


already earned M.D., Ph.D., or D.Sc. 
degrees. 

In 1951, Science Talent Searches were 
held in twenty-one states concurrently 
with the national competition by special 
arrangement with Science Clubs of Amer- 
ica. This cooperation greatly increases the 
opportunity for encouragement and recog- 
nition of science and mathematics achieve- 
ment for the boys and girls in our second- 
ary schools. Teachers of mathematics 
should encourage promising students to 
take part in the state and national com- 
petitions. 


MATHEMATICS AT CENTRAL HiGu ScHOOL, 
OMAHA, NEBRASKA 


In the Spring an arithmetic test is 
given to all eighth grade students in 
Omaha. On the basis of the results from 
that test, recommendations of the eighth 
grade teachers and the will of the parents, 
students are enrolled in general mathe- 
matics or algebra in the high school in 
their district. 

At Central High School one year of 
general mathematics is offered on the 
freshman level (9th grade). During the 
first month of the semester there are some 
shifts between these classes and those in 
algebra, and a few of the general mathe- 
matics students go into algebra in their 
sophomore year. 

Central High School also maintains the 
four year program of algebra in the ninth 
grade, plane geometry in the tenth grade, 
a second year of algebra in the eleventh 
grade, and semester courses of solid geom- 
etry and trigonometry in the twelfth 
grade. Also in the twelfth year a semester 
of refresher arithmetic is compulsory for 
those who do not pass an arithmetic test 
given in December. 

Two of the most interesting innovations 
were (1) the administration of final exami- 
nations in mathematics three weeks before 
the end of the semester so that the remain- 
ing weeks could be spent on remedial 
teaching, and (2) the exhibit which was 
held along with the annual science exhibit 
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Edited by Joun R. Mayor and Joun A. Brown 


The University of Wisconsin, Madison, Wisconsin 


PRELIMINARY REPORT ON REPLIES TO 
QUESTIONS ON GENERAL MATHE- 
MATICS AND THrrRD YEAR 
MATHEMATICS 


Sets of questions on Mathematics En- 
rollments, General Mathematics, and 
Third Year Mathematics were published 
in this Department during the school year 
1950-51 and were repeated in the Novem- 
ber, 1951 number. A final summary of an- 
swers will be published in the May num- 
ber. Reports on early replies to the ques- 
tions on Mathematics Enrollments have 
been given in the April and November, 
1951, issues. A preliminary report on early 
replies to the questions on General Mathe- 
matics and Third Year Mathematics 
will be found in the following para- 
graphs, even though the number of replies 
is too small to provide a basis for general 
conclusions. 

Nearly eighty per cent of the first 
thirty-two replies on General Mathe- 
matics indicate that the schools for which 
the reports were made offer both algebra 
and general mathematics in the ninth 
grade. For these schools replying to the 
question on what part of their students 
take general mathematics as their first 
course in high school mathematics, the 
per cents range from eight per cent to 
one hundred per cent. More than half of 
those replying indicate that less than half 
of their students take general mathe- 
matics as the first course in high school 
mathematics. The replies show a great 
difference in methods used for placement 
of students in general mathematics. Eight 
of those replying state that their students 
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may take a second year of general mathie- 
matics. 

In the first twenty replies to the ques- 
tions on Third Year Mathematics the 
schools are almost equally divided among 
those in which the third year course is a 
third semester of algebra and a semester 
of solid geometry, a third semester of 
algebra and a semester of trigonometry, a 
second year of algebra, and a year of 
plane geometry. No school reported 
ability grouping in third year mathe- 
matics. Four schools among those report- 
ing have mathematics clubs. Replies show 
considerable variation in the use of films 
in third year mathematics, which may of 
course be determined in part by the 
courses offered. Eight of those replying 
state that their students do not use the 
library as a part of the suggested study in 
the course while five of those replying 
indicate some use of the library by their 
students. Seven did not answer this 
question. 

ScrENCE TALENT SEARCH 

Announcements for the Eleventh 
Science Talent Search sponsored by the 
Westinghouse Electric Corporation and 
Science Service indicate that in quite a 
number of schools mathematics students 
took part in the Tenth Science Talent 
Search, for the school year 1950-51, and 
were successful in the contest. While 
more science students than mathematics 
students enter the competition there is 
always a good representation of students, 
both in quantity and quality, who take 
part because of the encouragement of 
mathematics teachers and who write re- 
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ports on their scientific projects, choosing 
mathematics topics. 

Among the titles of the reports of the 
forty boys and girls who won trips to 
Washington in last year’s Science Talent 
Search are the following of special interest 
to mathematics teachers: 


| Graphical Development of the Sieve of 
Eratosthenes—Paul Maxim Braver- 
man, 17, Brooklyn Technical H. S., 
Brooklyn, N.Y. 

A Relativistic Explanation of Gravita- 
tional Acceleration of Falling Bodies 
Near the Earth—Frederick Joseph 
ernst, Jr., 17, Ardsley H.S., Ardsley, 
 & ¢ 

The Appliance of the Gyroscope to an 
Engineer’s Transit as a_ Leveler 
Lucile Frances Janousek, 17, Gypsum 
Rural H.S., Gypsum, Kans. 

(‘onstruction of a Relay-Actuated Calcu- 
lator fobert John Kolenkow, 17, 
Niagara Falls H.S., Niagara Falls, 
N.Y. 

A Study of the Mathematical Princtples 
of the Quantum Theory—Robert 
Rosen, 16, Stuyvesant H.S., New 
York, N.Y. 

Effects of Absorption and Geometry on 
the Beta Count Rate—Robert Alan 
Spangler, 17, Celina H. S., Celina, 
Ohio. 


A further indication of the past partici- 
pation of mathematics students in our 
schools in the Science Talent Search is 
given by the distribution of careers of the 
four hundred young men and women who 
have been trip winners in the first ten 
Science Talent Searches. Records show 
that twenty-two men and three women 
among the winners have chosen careers in 
mathematics and, of course, many more 
have chosen careers in areas such as as- 
tronomy, chemistry, engineering and phys- 
which extended mathematical 
training has been necessary. Though all 
Winners are even now less than twenty- 
eight years of age and many had war- 
time interruptions, twenty-three have 


ies in 


already earned M.D., Ph.D., or D.Sc. 
degrees. 

In 1951, Science Talent Searches were 
held in twenty-one states concurrently 
with the national competition by special 
arrangement with Science Clubs of Amer- 
ica. This cooperation greatly increases the 
opportunity for encouragement and recog- 
nition of science and mathematics achieve- 
ment for the boys and girls in our second- 
ary schools. Teachers of mathematics 
should encourage promising students to 
take part in the state and national com- 
petitions. 


MATHEMATICS AT CENTRAL H1iGu SCHOOL, 
Omaua, NEBRASKA 


In the Spring an arithmetic test is 
given to all eighth grade students in 
Omaha. On the basis of the results from 
that test, recommendations of the eighth 
grade teachers and the will of the parents, 
students are enrolled in general mathe- 
matics or algebra in the high school in 
their district. 

At Central High School one year of 
general mathematics is offered on the 
freshman level (9th grade). During the 
first month of the semester there are some 
shifts between these classes and those in 
algebra, and a few of the general mathe- 
matics students go into algebra in their 
sophomore year. 

Central High School also maintains the 
four year program of algebra in the ninth 
grade, plane geometry in the tenth grade, 
a second year of algebra in the eleventh 
grade, and semester courses of solid geom- 
etry and trigonometry in the twelfth 
grade. Also in the twelfth year a semester 
of refresher arithmetic is compulsory for 
those who do not pass an arithmetic test 
given in December. 

Two of the most interesting innovations 
were (1) the administration of final exami- 
nations in mathematics three weeks before 
the end of the semester so that the remain- 
ing weeks could be spent on remedial 
teaching, and (2) the exhibit which was 
held along with the annual science exhibit 













_ 








and open house. The experiment with 
arly examinations proved quite successful 
and probably will be continued. The 
exhibit offered excellent opportunities 
for displaying the extensive mathematical 
background for science and also the use 
of mathematics in high school physics 
and chemistry. The first exhibit was 
worked up on the spur of the moment and 
offered only passing interest in comparison 
with the more active displays in the 
science laboratories, but, with more time, 
it may be possible to work up a more 
attractive exhibit. 

The school provides a transit and two 
sextants which are used in the plane 
geometry and_ trigonometry 
Bulletin boards are used in two of the 
rooms to display articles on current 
mathematical and scientific developments, 
uses of mathematics, puzzle problems and 
fallacies, commercially prepared and stu- 
dent prepared drawings. 

About one-fourth of the out-of-class 
time in solid geometry is given to the 
preparation of a project the topic for which 
is chosen by the student. It may be a 
paper tracing the historical development 
of geometry, the construction of a group 
of related models, a modified study of 
non-Euclidean geometry, or some other 
topic of interest to the student. 

Reported by VireintA LEE PRatr 
Central High School, Omaha, Nebraska 


classes. 


SPECIAL CLASSES AND A DuaL MATHE- 
MATICS CLUB IN SHORTRIDGE H1GH 
ScHOOL, INDIANAPOLIS 


The Technical Class.—This class was 
organized in January, 1950, for freshman 
boys whose vocational aspirations were of 
a technical nature, i.e. in such fields as 
engineering and mining. Since its initiation 
the class has had very little change in 
personnel. A member of the Physics 
Department is the teacher of the class, 
and most lessons are accompanied with 
physical equipment to illustrate principles 
of mathematics. Angles, arcs, and circles 
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are studied and illustrated with the use 
of lenses and mirrors; the Pythagorean 
Theorem is studied and used in connection 
with stress, strain, and the coefficient of 
expansion of wire; the formula, S= 3g? and 
others, are illustrated with “home-made” 
devices. The class has about thirty mem- 
bers, and the plan is to have the group 
study all high school mathematics from 
the technical point of view. The cours 
will terminate in 1953 and is an attempt at 
integrating mathematics with science 

Algebra IV (Special).—This course is 
designed, especially, for those students 
who wish to take the College Board 
Examinations. The first six weeks’ work 
consists of a topical review of plan 
geometry and algebra, through quadratics 
with a daily test. An American Council 
of Education Co-operative Test is given 
at the end of the review of each subject. 
This activity “acclimates”’ the students to 
taking tests (or makes him ‘“‘test-wise”’ 
For the last twelve weeks of the cours 
only the pupils who are enrolled for credit 
remain. During this latter period the usual 
topics, such as complex numbers, log- 
arithms, series, and the binomial theorem 
are studied. 

Dual Mathematics Club.—Any student 
is eligible for membership in the Short- 
ridge Hi-Pi Club. This club is generalls 
composed of freshmen, and its meetings 
are planned to appeal to the average 
underclassman; however, membership in 
the regular Mathematics Club is restric- 
tive. For membership in the regular club, 
the following conditions must be fulfilled: 


1. Student must be enrolled in Geometry I], 
or above, and must have a B average in 
mathematics; 

2. Student must have been a member of the 
Hi-Pi Club for at least one year, or h 
must write a research paper on some 
phase of mathematics, or related field, 
and submit this paper as a request for 
membership. 


The regular Mathematics Club has been 
in continuous existence since 1918. 


(Continued on page 136) 
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Edited by JoSEPH STIPANOWICH 
Western Illinois State College, Macomb, Illinois 


BOOKS RECEIVED 
College 

\LGEBRA 

Intermediate Algebra for Colleges, by Joseph 
B. Rosenbach and Edwin A. Whitman, both of 
Carnegie Institute of Technology. Cloth, x +219 
pages, answers, 1951. Ginn and Company, 
Statler Building, Boston 17, Mass. $3.00. 


CALCULUS 

Calculus (Rev. ed.), by Joseph V. McKelvey, 
Iowa State College. Cloth, vii+405 pages, 
1951. Macmillan Company, 60 Fifth Avenue, 
New York 11, N. Y. $4.50. 


MATHEMATICS OF INVESTMENT 

Mathematics of Investment, by Paul R. Rider, 
Washington University; and Carl H. Fischer, 
University of Michigan. Cloth, xi+359 pages, 
1951. Rinehart and Company, Inc., 232 Madi- 
son Avenue, New York 16, N. Y. $5.00. 

Mathematics of Finance (3rd ed.), by Thomas 
M. Simpson, University of Florida; Zareh M. 
Pirenian, University of Florida; and Bolling H. 
Crenshaw, Alabama _ Polytechnic Institute. 
Cloth, xv-+335 pages, tables, 1951. Prentice- 
Hall, Inc., 70 Fifth Avenue, New York 11, N. Y. 
$4.75. 


ADVANCED MATHEMATICS 


Advanced Engineering Mathematics, by C. R. 
Wylie, Jr., University of Utah. Cloth, xiii +640 
pages, 1951. McGraw-Hill Book Company, 330 
West 42nd Street, New York 18, N. Y. $7.50. 

Symbolic Logic, by Clarence I. Lewis, Har- 
vard University; and Cooper H. Langford, Uni- 
versity of Michigan. Cloth, viii+504 pages, 
1951 (reissue of 1932 printing). Dover Publica- 
tions, Inc., 1780 Broadway, New York 19, N. Y. 
$4.50. 

Tensor Analysis—Theory and Applications, 
by I. S. Sokelnikoff, University of California, 
Los Angeles. Cloth, ix +335 pages, 1951. John 
Wiley and Sons, 440 Fourth Avenue, New York 
16, N. Y. $6.00. 


Miscellaneous 


Offerings and Enrollments in High-School 
Subjects (Chapter 5, 1948-49, of the Biennial 
Survey of Education in the United States, 1948- 
50), by Mabel C. Rice, Robert C. Story, J. Dan 
Hull, and Grace 8. Wright. Paper, vi+118 
pages, 1951. Superintendent of Documents, 


U. S. Government Printing Office, Washington 
25, D. C. $0.30. 

Space—Time— Matter, by Hermann Wey], 
translated from the German by Henry L. 
Brose. Cloth, xviii+330 pages, 1950 (reissue 
of 1922 printing). Dover Publications, Inc., 
1780 Broadway, New York 19, N. Y. $3.95. 


REVIEWS 
Row-Peterson Arithmetic, Primer, Harry G. 

Wheat, Geraldine Kauffman, and Harl R. 

Douglass. Evanston: Row, Peterson and 

Company, 1951. With Workbook, paper. 

64 pp., Primer, $0.60; Workbook, $0.40. 

The outside covers of these books are so at- 
tractive they invite investigation. On the out- 
side cover of the Primer are gaily colored pic- 
tures illustrating the concepts of “up and 
down,”’ “over and under,’’ etc. Throughout the 
book the pictures are attractive, interesting, and 
show action. 

The Primer is very good for teaching number 
readiness and also helpful in reading readiness. 
It is simple and easy, will teach children to fol- 
low directions. It teaches counting, comparing 
groups apart and putting together. It teaches 
long, short, more, less, few, etc., and how to 
count money so that children can understand. 
It teaches ordinals in an easy manner. There are 
suggested supplementary activities which are 
very good to follow up. It covers all the arith- 
metic children should learn in the Low First. 

The Workbook Primer is a perfect parallel 
for the Arithmetic Primer.—Mrs. Lorena 
Howp_er, John H. Reagan School, Dallas, Texas. 


Row-Peterson Arithmetic, Book One, Harry G. 
Wheat, Geraldine Kauffman, and Harl R. 
Douglass. Evanston: Row, Peterson and 
Company, 1951. With Workbook, paper. 96 
pp., Book One, $0.72; Workbook, $0.40. 


Arithmetic Book One and Workbook One 
have attractive covers, and they follow the 
same plan of beautifully colored action pictures 
as the Primer and Primer Workbook. 

The inside covers of Book One have attrac- 
tive pictures showing “in and out,’’ ‘‘between,”’ 
‘‘middle,”’ etc. The variety of colored objects 
forming group discussions throughout the book 
are quite conducive to holding the attention of 
the child. 

Book One seems fine for the average and 
above average child, but there could be some 
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difficulty for the below average child because 
the latter part of the book has more reading, 
giving instructions to be followed and questions 
to be answered. 

However, the Workbook One is very good 
and would probably counteract any difficulty 
the slow child might find in Arithmetic Book 
One.— Mrs. Lorena Houper, John H. Reagan 
School, Dallas, Texas. 


Manual, Row-Peterson Arithmetic, Primer and 
Book One, Margaret Leckie Wheat and 
Harry G. Wheat. Evanston: Row, Peterson 
and Company, 1951. Paper, 144 pp., $0.60. 
The first sentence in the book, ‘““This Manual 

is a handbook for teachers,’”’ leaves no doubt as 

to its use and purpose. 

Part I. The Arithmetic We Teach, is an 
over-all picture of what the teacher should know 
and how to manipulate this knowledge. Chapter 
2 discusses ‘‘Arithmetic and What It Requires’; 
Chapter 3 explains ‘‘Teaching Number Think- 
ing’; and Chapter 4 treats, ‘‘Guidance by the 
Textbook.” These able discussions are ap- 
plicable to any grade level. 

Part II and Part III are devoted to sugges- 
tions for using Row-Peterson Arithmetic 
Primer and Arithmetic Book One, respectively. 
—Mrs. Lorena Houper, John H. Reagan 
School, Dallas, Texas. 


Plane Geometry (Rev. ed.), Frank M. Morgan 
and W. E. Breckenridge. Boston, Houghton 
Mifflin Co., 1951. viii+520 pp., $2.32. 
Plane Geometry is the 1951 Edition. It was 

first presented in 1931, and has been revised 

in 1939 and 1943. 

The student has been foremost in the au- 
thors’ minds in writing this book. The book 
opens with a Note to the Pupil. In this note, 
two important ideas are presented: (1) Why 
study geometry? and (2) The history of geome- 
try. Seventy-five pages are devoted to intuitive 
geometry thus giving the pupil an opportunity 
to become familiar with geometric terms. 

The outstanding features of the book are: 
(1) An abundance of exercises after each theo- 
rem; (2) Completion tests—True-False tests at 
intervals throughout the book; (3) Complete ex- 
planation of a new topic; (4) Method rules 
marked so that students can refer back to them; 
(5) Pictures from industry where geometry is 
used; (6) Construction problems boxed off so 
they are easily found; (7) Many interesting 
construction exercises; (8) Good discussions of 
locus problems; and (9) One hundred and sixty- 
one miscellaneous exercises at the close of the 
book for review. 

The reviewer finds this to be one of the 
most interesting and helpful geometry texts ever 
reviewed. The abundance of exercises gives 
variety of material for any class.—CrcIL 
Crum, Rossville High School, Rossville, In- 
diana. 









Mathematical Snapshots, H. Steinhaus. New 
York, Oxford University Press, 1950 
vi+266 pp., $4.50. 


This is a second edition of a book by the 
same title and the same author, published 
1939. It is a completely revised and enlarged 
edition. 

This is a book containing a wide variet 
collections of ‘curiosa’’ which would de! 
any mathematician. However, one must be 
warned that if he is a ‘“‘mathematician’’ not of 
the ‘‘field officer’ category (major or any other 
higher rank) he will not have an easy sailing 
This is food for the generals. 

On the other hand if one cares to spend 
little time and effort in unraveling that wl 
the author “takes for granted that the r 
will understand,’’ then he will be rewarded far 
above his humble expectations. This reviewe1 
was particularly interested in 
whether this book could be recommended i 


ascertaining 


classroom teacher as possible source mate! 
for enrichment purposes. He is delight 
report that the answer to this question is 
affirmative. 

Unfortunately, there is not a table of - 
tents. Still more unfortunate is the omissi f 
an index. Thus, a reader will find some (u 
necessary) difficulty when trying to locate some 
specific examples and illustrations which might 
be useful for some special classroom purposes 
However, this should be construed as a minor 
criticism. 

The topics treated in this book range from 
the simplest cases such as triangles, squares, 
games, rectangles, numbers, and tunes to solids 
(Platonic and Archimedean), 
logical situations, and even the Jordan curve 
This reviewer’s opinion, and it is his 
differs from the opinion of the author that it is 
best to avoid (even the simplest) explanatio: 
Nor does he believe that this book can be 
profitably enjoyed by anyone “with a knowl 
of high-school algebra.’’ For example, on page 
27 he gives an expression for 4/2 in terms of 
continuous fraction with a repeating denomina- 
tor 2. How many high-school algebra courses 
treat the topic of continuous fractions? 

This book is a masterpiece of printing, but, 
and this is not a reflection on the author whose 
“mother tongue” is not English, such is not the 
case editorially—A. Baxst, Flushing, New 
York. 


geodesics, topo- 


Geometrical Tools, A Mathematical Sketch and 
Model Book (Rev.), Robert C. Yates. 5t. 
Louis, Educational Publishers, Inc., 1949. 
194 pages. $3.00. 


The general nature of this workbook can 
perhaps best be described by quoting from the 
preface. “This book has been designed especially 
for college students who are prospective teachers 
of mathematics. It serves not only to focus their 
attention upon the geometrical tool and the 
precise manner in which it is used, but also fur- 
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nishes them with abundant material that can 
and should be introduced into high school work. 
The subject matter presented here requires no 
preliminary knowledge of mathematics in ad- 
vance of that acquired in the standard fresh- 
man courses of algebra, trigonometry, and ana- 
lytics.... The arrangement is based upon the 
three-hour-per-week class. It is suggested that 
two of these hours be spent in the classroom, 
the third in the laboratory. Thus, at the average 
rate of two plates per week, the material will be 
found ample for a year course. .. . There are ap- 
proximately 80 plates, each faced by explana- 
tory text and each designed as a class-hour 
unit.... There is no attempt to encourage 
mechanical perfection on the part of the student 
in the art of drafting. Instead, it is hoped that 
this will bring about a more thorough and 
sympathetic understanding of geometrical struc- 
ture 
{mong the topics studied are the Straight- 
edge and Modern Compasses, Dissection of 
Plane Polygons, Compasses Alone, Paper Fold- 
ing, Straightedge Alone, Linkages, Straightedge 
with Immovable Figure, Straightedge and Col- 
lapsible Compasses, Parallel Ruler, Angle Ruler, 
Marked Ruler and other Higher Tools. 
Each section has an extensive bibliography, 

id hints about the constructions are generous. 
The book, however, would not be self-teaching, 
it would require careful guidance from an in- 
structor. The prospective teacher will find much 
material in the early part of the book which he 
could use later in mathematics clubs and as sup- 
plementary material for superior students in 
high school geometry. (Many present high 
school teachers might find the book valuable 
for this material.) Whether the appreciation and 
idvanced background obtained from the deeper 
study of geometrical tools in the latter part of 
the course is worth the time it would take in a 
future teacher’s crowded schedule is a question. 
—Henry Swain, New Trier Township High 
School, Winnetka, Ill. 


Better Than Rating: New Approaches to Appraisal 
of Teaching Services, Commission on Teacher 
Evaluation of the ASCD—G. S. Willey, 
Chairman. Washington, D. C., Association 
for Supervision and Curriculum Develop- 
ment, NEA, 1950. Paper, 83 pp. $1.25. 

This thought-provoking bulletin was pro- 
duced after two years of study by a commission 
on Teacher Evaluation of the ASCD. The scope 
of the study is best surmised from the chapter 
headings, which are as follows: 1) “Teacher 
Rating: Problems and Issues,”’ 2) ‘‘How Teach- 
ers Accomplish Best Results,’ 3) “Evaluation: 
One Aspect of Professional Growth,” 4) ‘‘An- 
alysis of Current Teacher-Rating Practices,” 
5) “How Rating Affects the Schools Program,” 
6) “A Better Way Than Rating.” Within each 
chapter the authors very clearly outline and 
discuss the pertinent points. A bibliography is 
included. 

The main thesis is that under present rating 
procedures, the teacher is on the defensive and 


usually attempts to conform to practices sup- 
posedly desired by the raters. The authors 
propose a maximum use of democratic practices 
involved the entire school community—pupils, 
school people, and lay citizens. Each community 
is urged to study its own situation and evolve 
an evaluation plan that will meet the local 
needs. No ready-made pattern will fit every 
school community and every program should 
be continuous and comprehensive. Emphasis is 
placed on more care in selecting prospective 
teachers, better in-service guidance and training 
and guidance out of the profession for those not 
well fitted for the job. This analysis is a recom- 
mended study for anyone who is concerned with 
personnel evaluation.—FrRaNcis R. Brown, II- 
linois State Normal University, Normal, IIli- 


nois. 


Science Is a Sacred Cow, Anthony Standen. 
New York, E. P. Dutton and Co., 1950. 
221 pp., $2.75. 

The author, a chemist with a background of 
industrial work and college teaching, ad- 
ministers a severe verbal spanking to the ex- 
perimental scientists for what he calls their 
cocksureness and inclination to over-extend the 
scientific method into areas that are not prop- 
erly accessible to it. Passing critically from 
physics through biology, psychology, and the 
social sciences to mathematics, he rejects the 
experimental sciences as sources of ‘absolute 
truth’ and then comes up with the somewhat 
surprising declaration that ‘‘mathematics, as 
opposed to the rest of science, is really worth- 
while and important” and, ‘‘in its own limited 
way, true’”’ because it can be used as a “step- 
ping stone to the really important higher knowl- 
edge,” which the author interprets in the sense 
of Platonic philosophy. 

The book contains elements of truth, for 
instance, on the faults of science teaching and 
the emotional extrapolations of science popu- 
larizers, and it is well written. But to this re- 
viewer it appears too superficial, negative, and 
opinionated to deserve the attention of scien- 
tific workers who look for answers to the signifi- 
cant questions: What are the limits of scientific 
certitude? and Where is the boundary line be- 
tween knowledge and faith?—PauL R. Nevu- 
REITER, State Teachers College, Geneseo, New 
York. 

Theory of Probability, M. E. Munroe. New York, 
McGraw-Hill, 1950. viii+213 pp. $4.50. 
Modern probability theory has been in- 

accessible to the student with only a calculus 

background because of the central role played 
by the Lebesgue-Stieljes integral. The presenta- 
tion of this book is directed at just such a stu- 

dent. He is told that the Lebesgue integral is a 

generalization of the ordinary integral which 

can be applied not only to same functions as 
the ordinary integral (with the same value for 
the integral) but also to many more functions 
which are not integrable in the old sense. When 
a proof of a theorem depends on special prop- 
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erties of the Lebesgue integral the proof is 
omitted and only the statement is given. The 
Lebesgue-Stieljes integral is not used at all. 

There remains an account of the theory 
which in view of the above limitations is sur- 
prisingly good. So good, in fact, that the book 
is to be recommended even to those who are 
acquainted with the Lebesgue Theory. 

The first chapter contains material which is 
usually presented in courses on college algebra; 
from this beginning the reader is led gradually to 
the advanced theory. The last three chapters 
contain descriptions of the central limit theorem, 
the Poisson distribution, and the laws of large 
numbers. The last chapter contains a section 
on applications to statistical sampling theory. 

Among the examples whose solution is given 
is the famous Buffon needle problem: A board 
is ruled with equidistant parallel lines and a 
needle, whose length is less than the distance 
between the lines, is thrown on the board. 
What is the probability that the needle touches 
one of the lines?—M. P. Garrney, Northwest- 
ern University, Evanston, Illinois. 


Elements of Mathematical Analysis, Samue! E. 
Urner and William B. Orange. New York, 
Ginn and Company, 1950. xi+561 pp., 
$4.00. 


This is another first year of college mathe- 
matics text differing from the usual in that it 
presupposes a knowledge of intermediate al- 
gebra and trigonometry (although trigonometry 
is discussed thoroughly in the text). Hence the 
student encounters more difficult and advanced 
material than is the usual case—covering most 
of the material found in a first year of the 
calculus. 

At Los Angeles City College, where th 
material of the present volume has been pre- 
sented, the five-hour freshman course covered 
all but what is equivalent to the last two chap- 
ters—‘‘Formal Integration” and “The Definite 
Integral and Applications.”” This was com- 
pleted in the first semester of the sophomore 
year. 

The authors present the material in a clear, 
concise manner. There is an unusually large 
appendix, consisting of reference material from 
previous work and important advanced topics. 
There is a lack of historical reference. 

Exercises on differentiation are presented 
early (p. 48) as are those on integration (p. 128). 
Here, since the technical student will have this 
information early to apply in other courses, is 
the outstanding feature of this text.—Josrepn 
STipaNowicu, Western Illinois State College, 
Macomb, Illinois. 





What Is Going On? 
(Continued from page 132) 
MaTHEMATICS Jn SCHOOL AND Out 


The Mathematics Club of Crispus 
Attucks High School of Indianapolis has 
carried out several projects to stimulate 
interest in mathematics. The “selling 
point”’ was to show the practical applica- 
tion of mathematics to a successful career 
both zn school and out; so an exhibit and 
assembly were planned on this basis. 
Charts which showed the tie-up of mathe- 
matics with other courses in high school, 
then with college courses, and with vo- 
cations for life careers were worked out. 
Measuring instruments, precision tools, 
and materials which demonstrated mathe- 
matical usages and implications used in 
various classes (every department was 
represented) were displayed. Pictures of 
successful graduates who had found 
mathematics valuable in their chosen field 
were collected. Included were two engi- 
neers, an architect, a draftsman, an air 
pilot and bombardier, a business execu- 
tive, an office manager, a laboratory 


technician, a research chemist, a machine 
operator, a tool designer, a personnel 
manager and former member of the War 
Manpower Commission, a pharmicist, and 
a mechanic. This aroused a great deal of 
interest. A program in the auditorium 
included adult guest speakers who were in 
business management, personnel service, 
vocational guidance in social welfare, and 
government employment service. These 
men emphasized the importance of mathe- 
matical skills in general preparation for 
jobs in industry as well as the college 
program and stressed the citizenship value 
of mathematics. Their contribution was 
most effective. The Mathematics Club 
has further projects along this line of 
guidance. 


The last two articles are reported from 
The Indiana Mathematics Teacher, ¥eb- 
ruary 1951, ALBERTA BoGan, Bloom- 
field, Ind., Editor. 


This issue sponsored by the Indianapolis 
Mathematics Club, HELEN R. PEARSON, 
President. 
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REPORTS FROM THE AFFILIATED GROUPS 


Joun R. Mayor, Chairman 
Committee on A ffiliated Groups 


University of Wisconsin, Madison, Wisconsin 


Drs Mornes PLANS FOR 
AFFILIATED GROUPS 

Attention of officers of Affiliated Groups 
is called to the program of the Thirtieth 
Annual Meeting of The National Council 
of Teachers of Mathematics which will be 
held in Des Moines, Iowa, on April 16-19, 
1952. Official Delegates should be certified 
to the Committee on Affiliated Groups no 
later than February 29. 

The two sessions of the Third Delegate 
Assembly will be held on Thursday, April 
17, 8:00—10:00 a.m. and on Friday, April 
18, 1:30-3:15 p.m. A luncheon for official 
Delegates and participants in the program 
sponsored by the Committee on Affiliated 
Groups will be held at noon on Friday. 
Reservations for the luncheon can be made 
at the time of certification of the Dele- 
gates. 

The one section of the Des Moines 
meeting sponsored by the Affiliated 
Groups will be held from 10:00—11:30 
A.M. on Friday. Miss Mary C. Rogers of 
Westfield, New Jersey, will serve as chair- 
man of the program on the topic: 

Specific Programs for the Promotion of In- 
terest in Mathematics Education 

1. In the Community 
Among Students 
Among Teachers of Mathematics. 
Those who will take part on this program 
will be representatives of Affiliated Groups 
and schools which have received recogni- 
tion for activities in these areas. 


9 
9 
». 


TRAVELING EXHIBIT 
At both the First and the Second Dele- 
gate Assemblies, the Delegates indicated 
their belief that a traveling exhibit of 
multi-sensory aids sponsored by the Com- 
mittee on Affiliated Groups would be a 


useful service to the Affiliated Groups. 
Miss Madeline Messner, Abraham Clark 
High School, Roselle, New Jersey, has 
been appointed chairman of a committee 
to prepare such an exhibit. 

The exhibit will consist of both com- 
mercial and teacher-student made devices. 
Since funds to support the exhibit are very 
limited, teachers are being asked to donate 
aids which they have found most useful. 
Any commercial aids in the exhibit will be 
donated by the manufacturers. 

Those who wish to use the traveling 
exhibit will pay the cost of transportation 
to their schools. 

If you are willing to contribute to the 
exhibit or if you would like to plan for the 
use of the exhibit at some future date, 
please write to Miss Messner. 

Your suggestions will also be welcome. 


SpectiAL RECOGNITION FoR Two 
AFFILIATED GROUPS 

According to action of the First Dele- 
gate Assembly, annual renewal of affilia- 
tion dues are to be waived for Affiliated 
Groups with seventy-five per cent or more 
of their members also members of The Na- 
tional Council of Teachers of Mathe- 
matics. Of the fifty Affiliated Groups for 
the school year 1950-51 only two enjoyed 
this privilege of having their renewal dues 
waived. These Groups were the Louisiana- 
Mississippi Branch of The National Coun- 
cil of Teachers of Mathematics, for which 
it was reported that one hundred per cent 
of the members were also members of the 
national organization, and the Women’s 
Mathematics Club of Chicago and Vicin- 
ity for which it was reported that 85.1% 
of the members were also members of the 
National Council. 
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These Groups are also two of the Groups 
longest affiliated with The National Coun- 
cil. The Louisiana-Mississippi Branch was 
first affiliated on June 7, 1929, and has 
Charter No. 3. The Chicago area Women’s 
group was affiliated later that same year 
on December 28, and was given Charter 


No. 7. 


Two GROUPS ARE ADDED TO THE 
AFFILIATED List 


early in Novemberthe Committee on Af- 
filiated Groups approved the applications 
for affiliation with the National Council of 
Teachers of Mathematics of the Houston 
Council of Teachers of Mathematics and 
the Southern New England Mathematics 
Association. With these two new Groups 
the total number of Affiliated Groups was 
fifty-three on November 10, 1951. By the 
time this report is published the total will 
probably be nearly sixty. 

The Houston Council is a new organiza- 
tion of teachers from the elementary, 
junior and senior high school, and college 
levels in Houston, Texas and vicinity. At 
the time of application for affiliation 
nearly seventy per cent of the seventy-five 
members were also members of The Na- 
tional Council. The Houston Council 
plans four meetings for this year. Corre- 
spondence for the Group should be ad- 
dressed to Mrs. Mira May Sanders, 1216 
Hawthorne St., Houston 6, Texas. The 
president of the Group is Miss Lel H. 
Red, Lamar High School, Houston. 

The Southern New England Mathe- 
matics Association was organized in 1946. 
The eighty members of the Association 
live in Connecticut and Western Massa- 
chusetts, and are associated with inde- 
pendent boys preparatory schools. Teach- 
ers of mathematics from arithmetic 
through the calculus are represented in the 
membership. Correspondence for the 
Group should be addressed to Mr. Albert 
Nagy, Pomfret School, Pomfret, Con- 
necticut, who is the president of the As- 
sociation. 
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JoInT MEETINGS WITH LOCAL SECTIONS 0; 
THe MATHEMATICAL ASSOCIATION 
OF AMERICA 


A number of Affiliated Groups have re- 
ported successful joint meetings with the 
sections of The Mathematical Association 
of America in their areas, and several in- 
quiries have also come from other parts of 
the country about types of programs that 
the Affiliated Groups of the National 
Council and the sections of the Mathe- 
matical Association might profitably plan 
under a joint sponsorship. 

The National Council and the Associa- 
tion have long enjoyed close relationships 
and periodic co-sponsorship of professional 
studies of great value to both organiza- 
tions and to all mathematics teachers. The 
best known activity of this kind is the 
work done by the Joint Commission 0 


the two organizations. The Report of the 
Commission was published as the Fifteenth 
Yearbook of the National Council under 
the title “The Place of Mathematics in 
Secondary Education.’’ At present. thi 
two organizations have several paralle! 
committees which are giving both separ- 
ate and joint consideration to common 
problems, and one Joint Committee which 
is making plans for a Symposium on 
Teacher Education in Mathematics. 

When there is cooperation on a local 
basis of groups associated with both ot 
these national organizations, cooperative 
effort on the national scale will not only 
be more possible but also more valuable 
when it takes place. The Committee on 
Affiliated Groups is anxious to do any- 
thing it can to encourage jointly sponsored 
meetings between the Affiliated Groups 
and the various sections of the Associa- 
tion. Meetings of this type which have 
recently come to our attention are listed 
in the next paragraph. Interested teachers 
might write to officers of these Groups, 3s 
listed in the December, 1951 number of 
Toe Marnuematics Treacuer, for further 
information. 


(Continued on page 144 
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Candidates for N.C.T.M. Offices—1952 Ballot 


Tur 1952 Nominating Committee pre- 
sents the persons listed below as candi- 
dates for the designated offices on the 
Zoard of Directors. Two candidates are 
presented for each office. The term of office 
for Director is three years, and for Presi- 
dent and Vice President is two years. 
However, the office of Vice President rep- 
resenting the field of Junior High School 
Mathematics is a newly created office, for 
which election will normally be held dur- 
ing odd-numbered years. This office is 
therefore to be filled this year for a term 
ol one year. 

The Nominating Committee wishes to 
thank the members of the Council who 
made suggestions to the Committee. Since 
not all of the names submitted could be 
used on the present ballot, it is suggested 
that names omitted may properly be sug- 
gested to the Nominating Committee for 
1953. 

LENORE JOHN, Chairman 
Kk. H. C. HitpEBRANDT 
Houston T. KARNES 
Ona KRAFT 

VERYL SCHULT 


President 


Mayor, Joun Roserts, Professor of Math- 
ematics and Education and Chairman of the 
Department of Education, University of Wis- 
consin; also Teacher of Mathematics and Head 
of Department, Wisconsin High School. 8.B., 
Knox College; A.M., University of Illinois; 
Ph.D., University of Wisconsin. Instructor in 
Mathematics, University of Wisconsin in Madi- 
son and Milwaukee, 1929-35; Professor of 
Mathematics and Chairman of Department, 
Southern Illinois (Normal) University, 1935-47. 
Member of N.C.T.M.; C.A.S.M.T. (Board of 
Directors, 1950-; Chairman of Elementary 
Mathematies Section, 1949-50); Math. Assn. 
of Am. (Chairman of Ill. Sec., 1939-40; Chair- 
man of Wis. Sec., 1949-50); Am. Math. Soc.; 
N.E.A.; Wisconsin Mathematics Council; 
A.A.U.P.; Phi Beta Kappa; Sigma Xi; Pi Mu 
Epsilon; A.A.A.S. Cooperative Committee on 
leaching Science and Mathematics (Repre- 
sentative of M.A.A.); Joint Committee on 
Symposium in Mathematics Education (Chair- 
man, Representative of M.A.A.); Wisconsin 
Statewide Curriculum Committee in Mathe- 
matics. Director, Conference on Teaching 


Mathematics, Grades 1-12, University of Wis- 
consin, 1948-51. Listed in American Men of 
Science, Who’s Who in American Education. Ac- 
tivities in N.C.T.M_ include Member of Board 
of Directors, 1948-51; Associate Editor of Tug 
MaTHEMATICS TEACHER and Co-editor of the 
department, ‘What Is Going On in Your 
School?”’; Chairman of Committee on Affiliated 
Groups; Member of Committees on Budget, 
Contests and Scholarships, Place of Meetings, 
Publicity, and Program (Pittsburgh, Northfield, 
Stillwater, Gainesville meetings); Chairman 
of Program and Local Arrargements Commit- 
tees, Tenth Summer Meeting, Madison, 1950; 
President of Wisconsin Mathematics Council, 
1950-51; Wisconsin State Representative, 1948- 
51. Publications include ‘‘A Generalization of 





Joun Rosperts Mayor 


the Steiner and Veronese Surfaces,’’ American 
Journal of Mathematics, LVI, 372-80, June, 
1934; “Some Suggestions on Teaching Funda- 
mental Mathematical Concepts,’’ American 
Journal of Pharmaceutical Education, XIV, 35= 
52, January, 1950; Book Reviews in American 
Mathematical Monthly, National Mathematics 
Magazine, Journal of Educational Research; and 
numerous articles in School Science and Mathe- 
matics and THE MATHEMATICS TEACHER. 


Syer, Henry W., Associate Professor of 
Education, Boston University, Boston, Massa- 
chusetts. 8.B., A.M., and Ed.D., Harvard Uni- 
versity. Instructor in Mathematics and Science, 
Gunnery School, Washington, Connecticut, 
1937-40; Instructor in Mathematics, Culver 
Military Academy, Culver, Indiana, 1940—42; 
U. S. Army, Antiaircraft Artillery (Computor 
Section) and Signal Corps (Photographic Sec- 
tion), 1942-46; Assistant Professor and Associ- 
ate Professor of Education, School of Education, 
Boston University, 1946-; Visiting Professor, 
School of Education, University of Michigan, 
Summer, 1951. Member of N.C.T.M.; Associa- 
tion of Teachers of Mathematics in New Eng- 
land (Member of Board of Directors); N.E.A.; 


39 
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A.A.U.P.; A.A.A.S.; Math. Assn. of Am.; Am. 
Math. Soc.; Phi Beta Kappa; Phi Delta Kappa. 
Organizer and first general Chairman, New 
England Institute for Teachers of Mathematics, 
1949. Listed in Leaders in Education, Who's 
Who in Education, Who’s Who in the East. Has 
served as Curriculum Consultant in Mathe- 
matics and speaker at local meetings. Activities 
in the N.C.T.M. include Member of the Board 
of Directors, 1948-51; Associate Editor of Tue 
MATHEMATICS TEACHER and Co-editor of the 
department, ‘Aids to Teaching’; Chairman of 
the Committee on Publications of Current In- 
terest; Member of the Committees on Publica- 
tions and on Evaluation of Films and Film- 
strips; Program Chairman for Twelfth Summer 
Meeting to be held jointly with the New Eng- 
land Institute for Teachers of Mathematics, 
1952; participant in programs for conventions. 
Publications include: ‘‘A_ Classification of 
Mathematical Instruments and Sources of 
Their Pictures’ and ‘“‘The Making and Use of 





Henry W. Syer 


Motion Pictures for the Teaching of Mathe- 
matics” in the Eighteenth Yearbook of the 
N.C.T.M.; co-author of ‘‘Thinking,’’ Culver 
Military Academy, Culver, Indiana; ‘‘Mathe- 
matical Instruments,”’ (Five booklets), Society 
for Visual Education; “History of Measure 
Series’’ a series of six filmstrips, Young America 
Films; and articles in School Science and Mathe- 
matics, THe Matuematics TrEeacuer, Film 
News, New Jersey Mathematics Teacher, and 
Audio-Visual Guide. 


Vice President—Elementary School 


SAUBLE, IRENE, Director of Exact Sciences, 
Detroit Public Schools, Detroit, Michigan. 
A.B., University of Michigan; A.M., University 
of California. Teacher of Mathematics, North- 
western High School, Detroit, Michigan, 1921-— 
24; Supervisor of Mathematics, Grades 2-12, 
Detroit Public Schools, 1924-43; Director of 
Exact Sciences, 1943—. Part-time Associate Pro- 
fessor of Teaching of Mathematics, Wayne 


University, Detroit, 1936-51; teaching in sum- 
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mer sessions: at Claremont College, Claremont, 
California, 1931; at Loyola University, Chicago, 
1932; at Chico State College, Chico, California, 





IRENE SAUBLE 


1935; on staff of Workshop at Oakland, Cali- 
fornia, 1950-51. Member of N.C.T.M.; Phi 
Beta Kappa; Detroit Mathematics Club; Ad- 
visory Committee for Michigan Council of 
Teachers of Mathematics, 1950. Publications 
include “The Enrichment of the Arithmetic 
Course—Utilizing Supplementary Materials 
and Devices” in the Sizteenth Yearbook of the 
N.C.T.M.; co-author, “The Measurement of 
Understanding of Elementary School Mathe- 
matics,’’ Forty-Fifth Yearbook, Part I, National 
Society for the Study of Education; ‘‘Teaching 
Fractions, Decimals and Per Cent: Practical 
Applications,”’ Arithmetic—1947, University of 
Chicago Monograph, Number 63; ‘‘Applications 
of the Film in Mathematics,” The Film and 
Education, Philosophical Association of Ameri- 
ca, New York; and articles in The Instructo 





Ben A. SUELTz 


SveE.ttz, Ben A., State University Teachers 
College, Cortland, New York. S.B., State Col- 
lege, Aberdeen, South Dakota; A.M. and 
Ph.D., Columbia University. Teacher of Mathe- 
matics and Principal of High School, Trail 
City, South Dakota; Supervisor of Arithmetic 
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CANDIDATES FOR N.C.T.M. OFFICES 


ind Teacher of Mathematics, Cortland Normal 
School; Professor and Head of Department, 
Chairman of Graduate Division, State Uni- 
versity Teachers College, Cortland, New York. 
Member of various professional and honor soci- 
eties; National Survey of Education of Teach- 
ers; American Committee of International Com- 
mission on Teaching Mathematics; New York 
State Course of Study Committee (Chairman). 
Consultant, principally in matters relating to 
irricula and evaluation in arithmetic. Author 
{ New Trend Arithmetics; Functional Evaluation 
Vathematics Tests; Mathematics for Boys and 
Girls (New York State Syllabus); Mathematics 
Progress Tests (New York State); and numerous 
urticles, particularly in evaluation, method, and 
irriculum in arithmetic. Hobbies: bridge, 
fowers, American antiques. 


fremont, 
‘hicago, 
ifornia, 


Vice President—Junior High School 





AGNES HERBERT 


Hersert, Acngs, Clifton Park Junior High 
School, Baltimore, Maryland. Graduate of 
Baltimore City Teachers Training College, now 
Towson State Teachers College, Towson, Mary- 
land; graduate of Teachers College, Columbia 
University; additional study at Johns Hopkins 
University; University of Maryland; New York 
University. Teacher in elementary school, two 
years; teacher of junior high school mathematics 
and Chairman of the Department of Mathe- 
matics, Clifton Park Junior High School; 
demonstration teacher at Johns Hopkins Uni- 
versity Summer School, 1947; participated in 
the United States Armed Forces Institute pro- 
gram at Fort George G. Meade, 1943-46. Mem- 
ber of N.C.T.M.; Overseas Teacher Relief 
Committee for Maryland State Teachers, 1948- 
49 (Chairman, 1949-50); N.E.A. (member of 
Resolutions Committee for Maryland 1950-51 
r and 1951-52); Mathematics Section of the 
Maryland State Teachers Association (one of 
Organizers, Treasurer for six years, Chairman 
for two years). Activities in the N.C.T.M. in- 
clude member of Board of Directors, 1949-52; 
state representative; Chairman for Twenty- 
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seventh Annual Meeting of N.C.T.M. in Balti- 
more in 1949; appearance on its convention 
programs. 





HELEN A. SCHNEIDER 


ScHNEIDER, HELEN A., Oak School, La- 
Grange, Illinois. Graduate of Chicago Teachers 
College; additional study (two years), Uni- 
versity of Chicago; attended summer work- 
shops, University of Wisconsin and University 
of Chicago. Teacher in elementary schools in 
Illinois; teacher of mathematics in Junior High 
School, La Grange, Illinois; Chairman of De- 
partment of Mathematics, District 102, Illinois. 
Member of N.C.T.M.; Illinois Council of 
Teachers of Mathematics (President, 1949-50); 
Committee on Mathematics Sequence (Grades 
Seven Through Nine) for Schools of Lyons 
Township, Illinois (Chairman). Has appeared 
on programs of N.C.T.M. Author of ‘The 
Place of Workbooks in the Teaching of Arith- 
metic,’’ Arithmetic—1948, University of Chicago 
Supplementary Educational Monograph No. 66. 


Vice President—Senior High School 





JacKson B. ADKINS 


Apxins, Jackson B., The Phillips Exeter 
Academy, Exeter, New Hampshire. Ph.B., Uni- 
versity of Chicago; Ed.M., Harvard University. 
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Teacher of Mathematics, Central Junior High 
School, Lima, Ohio, 1923-25; Bloom Township 
High School, Chicago Heights, Illinois, 1926-27; 
Proviso Township High School, Maywood, IIli- 
nois, 1927-29; Culver Military Academy, Cul- 
ver, Indiana, 1929-32; Moses Brown School, 
Providence, Rhode Island, 1933-39; Phillips 
Exeter Academy, Exeter, New Hampshire, 
1939-. Teacher, U. 8S. Navy Midshipman 
School, New York, 1942-44; Head of Mathe- 
matics Department, U. 8. Navy Pre-midship- 
man School, Asbury Park and Princeton, New 
Jersey, 1944-45. Member of N.C.T.M.; Am. 
Math. Assn.; Association of Teachers of Mathe- 
matics in New England (Board of Directors, 
1947-50, Speakers Bureau, 1951-52); South- 
eastern New Hampshire Association of Teachers 
of Mathematics (Founder and _ President, 
1946—-); New Hampshire State Committee on 
the Revision of the Senior High School Curricu- 
lum in Mathematics; Phi Delta Kappa; Tau 
Kappa Epsilon. Program Chairman, New Eng- 
land Institute for Teachers of Mathematics, 
1951; General Chairman, 1952. 

Witcox, Marie §S., George Washington 
High School, Indianapolis, Indiana. A.B. and 
\.M. in Mathematics, Indiana University. 
Teacher of Mathematics, Brown Township 
High School, Indiana; New Albany High School, 





Marie S. WILcox 


New Albany, Indiana; George Washington 
High School, Indianapolis, Indiana; Butler 
University Summer Session, 1945. Member of 
N.C.T.M.; C.A.S.M.T. (Board of Directors, 
1935-40; President, 1939); Mathematics Sec- 
tion, Indiana State Teachers Association (Vice 
President, 1946; President, 1947); Indiana Uni- 
versity Womens Club (President, 1937-38); 
Indianapolis Panhellenic Association (President, 
1930); Phi Mu Fraternity (District President, 


1940-43, National Scholarship Director, 1943- 
48, National Alumnae Vice President, 1948— 
50); Phi Beta Kappa; Mortar Board; Pi Lambda 
Theta. Listed in Leaders in Education; biogra- 
phy requested for Who’s Who in American Edu- 
cation, 


1951-52 edition. Activities in the 
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N.C.T.M. include Member of Board of Dj- 
rectors, 1948-51; Chairman of Committee on 
Revision of By-Laws, 1950-51. 


Additional Members of the Board of Directors 
(Three to be Elected) 


ArcuerR, ALLENE B., Thomas _ Jefferson 
High School, Richmond, Virginia. A.B., Ran- 
dolph-Macon College; Ed.M., University of 
Virginia; summer sessions at Harvard Uni 
versity, Columbia University, and Johns Hop- 
kins University. Teacher of Mathematics, 





ALLENE B. ARCHER 


Hillsboro High School, Tampa, Florida, 1925 
33; Richmond Publie Schools, 1933 Head of 
Mathematics Department, Thomas Jefferson 
High School, 1951-. Laboratory group leader, 
Duke Mathematics Institute, 1948-51; New 
England Mathematics Institute, 1951; Mathe- 
matics Laboratory Director, University of 
Michigan Summer School, 1949-50. Member of 
N.C.T.M. (Member of Committee on Coor- 
dination of Mathematics with Industry, Busi- 
ness, Science and Engineering); Mathematics 
Section, Virginia Education Association (Presi- 
dent, 1949-50); Riehmond Curriculum Com- 
mittee, 1947; Virginia Curriculum Committee, 
1950; N.E.A.; Richmond Branch, N.C.T.M. 
(President, 1951-); Delta Kappa Gamma; 
A.A.U.W. Co-author of Plane Geometry Experi- 
ments; author of “Teaching Plane Geometry to 
Mentally, Physically, and Emotionally Handi- 
capped Pupils,” THe Maruematics TEAcuer, 
March, 1951. 


BERNHARD, IpA May, San Marcos High 
School (Laboratory School, Southwest Texas 
State Teachers College), San Marcos, Texas. 
A.B., M.A., University of Texas; summer ses- 
sions at University of Vermont and Columbia 
University. Teacher in Texas Public Schools, 
1927-45; Supervisor of Mathematics in 
8.W.T.S.T.C. Laboratory School and San 
Marcos High School, 1945-. Attended Duke 
University Mathematics Institute, 1946-51. 
Study Group Leader, Duke University Mathe- 
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CANDIDATES FOR N.C.T.M. OFFICES—1952 BALLOT 


matics Institute, 1950-51; Louisiana State Uni- 
versity Mathematics Institute, 1950-51; 
U.C.L.A. Mathematics Institute, 1951. Member 
of N.C.T.M. (Member of Committee on Films 
and Filmstrips); N.E.A.; Math. Assn. of Am.; 
Texas State Teachers Association (Vice Presi- 
dent, Alamo District, 1951-52); A.A.U.W.; 
Delta Kappa Gamma; Texas Classroom Teach- 
ers Association; Texas State Textbook Com- 
mittee, 1951. Has appeared on programs of 
N.C.T.M. 





IpA May BERNHARD 


Fawcett, Haroup P., Ohio State Univer- 
sity, Columbus, Ohio. A.B., Mt. Allison Uni- 
versity, Sackville, New Brunswick; M.A. and 
Ph.D., Columbia University. Teacher of Math- 
ematics, Junior and Senior High School, Ft. 
Fairfield, Maine, 1914-15; University School, 
Ohio State University, 1932-47; Home Study 
Division Y.M.C.A. Schools, New York, 1919- 
24; Instructor at Columbia University, 1924 
32; assistant professor, Ohio State University, 
1932-37; associate professor, Ohio State Uni- 


versity, 1937-43; professor, Ohio State Uni- 
versity, 1943-; Associate director University 
School, Ohio State University, 1938-41; chair- 


man, Department of Education, 1948—; visiting 
Northwestern University, summer 
1935-40. Member of N.C.T.M.; 
C.A.8.M.T.; Ohio Mathematics Council; Ohio 
Education Association; N.E.A.; AAUP. 
American Educational Research Association; 
National Society for the Study of Education; 
The John Dewey Society; Canadian Universi- 
ties Association; The Torch Club. Member of 
Ohio State Mathematics Committee, 1934-35; 
Committee on Secondary School Curriculum, 
1936-38; Committee on Experimental Units, 
1942-; Commission on Research and Service of 
North Central Association, 1943-. Publications 
include The Nature of Proof, Thirteenth Yearbook 
of the N.C.T.M.; Mathematics in General Educa- 
tion (Committee member); and contributions to 
such journals as THe MATHEMATICS TEACHER, 
School Science and Mathematics, Ohio Schools, 
Educational Research Bulletin, North Central 
Association Quarterly, The English Journal, 


proi¢ ssor, 


sessions 
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California Journal of Secondary Education, and 
The School Executive. 





Harowtp P. Fawcerr 


HoeE., LESTA, Supervisor of Mathematics in 
Grades One to Twelve, Portland Public Schools, 
Portland, Oregon. Graduate of Washington 
State Normal School, Cheney, Washington; 
S.B., Whitman College; A.M., University of 
Oregon; summer University of 
Washington, University of California, Uni- 
versity of Colorado. Teacher in rural and ele- 
mentary schools; teacher of mathematics and 
head of Department of Mathematics, Grant 
High School, Portland, Oregon, 1928-40; super- 
visor of Mathematics, Portland, 1940-; on staff 
of General Extension Livision of Oregon State 
System of Higher Education. Member of 
N.C.T.M.; A.S.C.D.; Oregon Education Associ- 
ation; N.E.A.; Institute of General Semantics 


sessions at 





Lesta Hoe. 


Oregon Council of Teachers of Mathematics 
(former President); Phi Beta Kappa. Activities 
in N.C.T.M. include Local Chairman for 
N.C.T.M. meeting in Portland, 1936; appear- 
ance on programs of N.C.T.M. Publications in- 
clude “Good Teachers Cannot Be Bought,” 
The Nation’s Schools, February, 1946; ‘‘What 
Constitutes Remedial Work in Arithmetic,” 
Tae MaTHemaTics TEACHER, January, 1950. 





MATHEMATICS TEACHER 


a: 


M. ALBertT LINTON 


Linton, M. Aupsert, The William Penn 
Charter School, Philadelphia, Pennsylvania. 
S.B., Haverford College, Haverford, Pennsy]- 
sylvania; A.M.T., Harvard University; courses 
in accounting, Boston University. Teacher of 
high school Mathematics, Friends Academy, 
Locust Valley, New York, 1939-41; during 
World War II, conscientious objector, drafted 
into Civilian Publie Service, 1941-45, and as- 
signed to Massachusetts General Hospital, Bos- 
ton, as biochemical research assistant; teacher 
of junior and senior high school mathematics, 
William Penn Charter School, 1946-; appointed 
Donald E. MacCormick Master in Mathe- 
matics, 1950. Member of N.C.T.M.; Pennsyl- 
vania Council of Teachers of Mathematics; 
Association of Teachers of Mathematics of 
Philadelphia (President and Official Delegate 
to Second Delegate Assembly of N.C.T.M.); 
Harvard Teachers Association. Attended New 
England Institute for Teachers of Mathematics, 
1949 


Recut, ALBERT W., University of Denver, 
Colorado. A.B., A.M., University of Denver; 


ALBERT W. REcuT 


Ph.D. in Mathematical Astronomy, University 
of Chicago. Teacher of Mathematics, Teacher 
Training, Spanish, Yuma County High Sc! 
Colorado, 1920-23; instructor in Mathematics 
University of Denver, 1923-32; Directo: 
Chamberlin Observatory, University of Denver 
1926-; professor of Mathematics and Astrono- 
my, University of Denver, 1932-; chairman of 
Department of Mathematics and Astronomy 
Member of N.C.T.M.; A.A.U.P.; American 
Astronomical Society; N.E.A.; Colorado Educa- 
tion Association (President of Mathematics 
Section, Eastern Branch, 1948-50); Math. Ass: 
of Am.; Sigma Xi. Activities in N.C.T.M. in- 
clude ChairmanforSummer Meetingof N.C.T.M., 
Denver, 1949; delegate from Colorado to annua 
meetings of N.C.T.M. at Indianapolis, Balti- 
more, and Chicago; appearance on programs of 
N.C.T.M. meetings. Publications include sev- 
eral papers in Popular Astronomy and The As- 
tronomical Journal, including computation of 
motion of periodic Comet d’Arrest from 155] 
1950; “Is Mathematics Out of This World, 
Tre MartHematics TEACHER, February, 1945 





Affiliated Groups 


(Continued from page 138) 


The Rocky Mountain Section of The 
Mathematical Association of America 
meets annually in the spring at the same 
time and place as the Colorado Council 
of Teachers of Mathematics and a joint 
luncheon is held on one of the meeting 
days. A similar plan is followed in Minne- 
sota by the state groups affiliated with the 
Council and the Association. In Minne- 
sota one afternoon program is also jointly 
sponsored, and the two groups choose the 


luncheon speaker in alternate years. 

In Wisconsin a day’s program is held 
ach spring for the two state groups. The 
morning program consists of mathemati- 
‘al topics and the afternoon program of 
topics on teaching problems. The Kansas 
groups affiliated with the National Council 
and the Mathematical Association have 
found it advantageous to hold a joint 
morning session and separate afternoon 
sessions. The — Louisiana-Mississippi 
Branch of the N.C.T.M. has also enjoyed 
close association with the section of the 
Association in their area. 
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Program 
The National Council of Teachers of 
Mathematics 


Thirtieth Annual Meeting 


Hotel Fort Des Moines, Des Moines, lowa 
April 16, 17, 18, 19, 1952 


Host Organization 
lowa Association of Mathematics Teachers 


Convention Theme 
Improving the Teaching of Mathematics 


WEDNESDAY, APRIL 16 
9:00 A.M.-12:00 Noon. Meeting of Board 
of Directors—llamingo Room 
2:00 p.m.-5:00 p.m. Meeting of Board of 
Directors—Flamingo Room 
7:00 p.m.-9:00 p.m. Registration 
7:30 p.m.-10:30 p.m. Meeting of Board of 
Directors—-Flamingo Room 


Lobby 


THuRSDAY, APRIL 17 


8:00 a.m.-9:00 p.m. Registration— Lobby 

Mornina. Visiting Des Moines Schools. 
(See announcement at end of pro- 
gram. ) 

8:00 a.m.-10:00 a.m. Third Annual Dele- 
gate Assembly—Palm Room 

Meeting of the official delegates of the 
affiliated groups. 

(The second session is on Friday after- 
noon. ) 

Presiding: J. R. Mayor, The Uni- 
versity of Wisconsin, Madison, Wis- 
consin. 

9:00 a.m.—5:00 p.m. Exhibits 
Balcony 

9:00 a.m.-10:00 a.m. Projection of Latest 
Films—South Ball Room 

10:00 a.m.-11:00 a.m. Meeting of State 
Representatives—Palm Room 

Presiding: M. H. AnrENpDT, Executive 
Secretary of The National Council of 
Teachers of Mathematics, Washing- 
ton, D. C. 

10:00 a.m.—2:00 p.m. Local Educational 
Tours (See announcement at end of 
program. ) 


Lobby and 


1:30 p.m.-3:30 p.m. Research Section— 
Ranch Room. Sponsored by the 
Research Committee of the National 
Council 

Presiding: H. VAN ENGEN, Iowa State 
Teachers College, Cedar Falls, Iowa. 

Predicting Success in College Mathe- 
matics, FRED ROBERTSON, Iowa State 
College, Ames, Iowa. 

The Use and Evaluation of Textbook Ma- 
terial in the Field of Arithmetic, JEAN 
F. Hamitron, Wayne University, 
Detroit, Michigan. 

A Proposed Research Committee Project, 
Howarp F. Freur, Teachers College, 
Columbia University, New York 
City. 

2:30 p.m.-3:30 p.m. General Session— 
Grand Ball Room 

Presiding: Houston T. Karngs, Louisi- 
ana State University, Baton Rouge, 
Louisiana. 

A Platform for the National Council, 
WiuuiAM Bevz, Specialist in Mathe- 
matics, Rochester, New York. 

:30 p.mM.—3:30 p.m. General Session— 
South Ball Room 

Presiding: E. H. C. Hr_pEesranpt, 
Northwestern University, Evanston, 
Illinois. 

Relative Values in the Teaching of 
Mathematics, F. Lynwoop Wren, 
George Peabody College for Teachers, 
Nashville, Tennessee. 

:30 p.M.—3:30 p.m. General Session— 
Palm Room 

Presiding: JaMEs H. Zant, Oklahoma 
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Agricultural and Mechanical College, 
Stillwater, Oklahoma. 

Training Future Mathematicians for 
America, VirGIL 8. MALuLory, State 
Teachers College, Montclair, New 

Jersey. 


3:30 p.m.—5:30 p.m. Arithmetic Laboratory 


Palm Room (See announcement 
at end of program.) 

Leader: Donna Norron, Eugene Field 
School, Rock Island, Illinois. 

3:30 p.m.-5:30 p.m. Junior High School 
Laboratory—Creen Room (See an- 
nouncement at end of program.) 

Leader: EmaLou BRUMFIELD, 
State University, Kent, Ohio. 


Kent 


3:30 p.m.—5:30 p.m. Senior High School 


Laboratory—Ranch Room (See an- 
nouncement at end of program.) 

Leader: Henry W. Syer, School of 
Education, Boston University, Bos- 
ton, Massachusetts. 

:30 p.m—5:30 p.m. Projection of Latest 
Films—South Ball Room 

:30 p.m.—9:00 p.m. General Session of 
Convention—Grand Ball Room 

Address of Welcome: N. D. McComss, 

Schools, Des 


Superintendent of 
Moines, Iowa. 
Address: Integers and Equations, LYLE 
W. Asnsy, Assistant Secretary for 
Professional Relations, National Edu- 
cation Association, Washington, D. C. 
:15 p.m. Entertainment, Games, Square 


Dancing—Grand Ball Room (See 


announcement at.end of program.) 


Fripay, APRIL 18 


:00 a.m.—9:00 p.m. Registration— Lobby 
:00 a.m.—5:00 p.m. Exhibits—Lobby and 
Balcony 
7:30 a.M.—9:30 a.m. Continuity Section 
Meetings (Everyone is urged to 
attend one of these four continuity 
sections. See announcement at end of 
program.) 
Elementary Continuity Section—Palm 
Room 
Presiding: LENORE Joun, Laboratory 
School, University of Chicago, Chi- 
cago, Illinois. 


Topic: Factors Contributing to Difi- 
culty of Learning in Arithmetic. 
Speaker-Analyst: EstHer J. Swey- 
son, College of Education, Uni- 
versity of Alabama, University, 

Alabama. 

Junior High School Continuity Section 
—South Ball Room 
Presiding: VERYL ScHULT, 

visor of Mathematics, 
Schools, Washington, D. C. 
Topic: Caring for Individual Differ- 
ences in the Junior High School. 
Speaker-Analyst: ROLLAND R. Siru, 
Coordinator of Mathematics, Pub- 
Massa- 


Super- 


Public 


lic Schools, Springfield, 
chusetts. 
Senior High School Continuity Section 
—Grand Ball Room 
Presiding: Donovan A. JOHNSON, 
University of Minnesota High 
School, Minneapolis, Minnesota. 
Topic: Relational Thinking, Symbolic 
Thinking, Logical Thinking, on the 
Senior High School Level. 
Speaker-Analyst: Harotp Fawcert, 
Ohio State University, Columbus, 
Ohio. 
College 
Room 
Presiding: WituiaAM A. GaGer, Uni- 
Florida, Gainesville, 


Continuity Section—Ranch 


versity of 
Florida. 
Topic: Good College 
Basic Factors 
Speaker-Analyst: Parti 8. JONEs, 
University of Michigan, Ann Ar- 
bor, Michigan. 

9:45 a.m.—_12:00 Noon. Continuity Dis- 
cussion Groups (Registration in one 
of these groups will indicate your de- 
sire to participate in the continuity 
portion of the program and your in- 
tention to attend both the Friday 
morning and the Saturday morning 
Continuity Sections which correspond 
to the discussion group chosen. 5ee 
announcement at end of program.) 

Elem Group—Flamingo Room 
Topic: Factors Contributing to Difficulty 
of Learning in Arithmetic. 


Teaching—lIts 
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Leader: CHARLOTTE W. JUNGE, College 
of Education, Wayne University, De- 
troit, Michigan. 

JHS Group A—Room 319 

Topic: Should We Differentiate in Depth 
and Scope Or in Topics in the Seventh 
and Eighth Grades? How? 

Leader: Joseru J. UrRBANCEK, Chicago 
Teachers College, Chicago, Illinois. 

JHS Group B— Room 320 

Topic: Who Should Take General Mathe- 
matics? 

Leader: R. E. Pinery, University of 
Illinois, Urbana, Illinois. 

JHS Group C— Room 323 

Topic: How Can Ninth Grade Mathe- 
matics Be Differentiated From Group 
to Group To Take Care of Differences 
in Ability? 

Leader: Mrs. NANETTE BLACKISTON, 
Supervisor of Junior High School 
Mathematics, Baltimore, Maryland. 

SHS Group A— Room 326 

Topic: Relational Thinking 

Leader: Puiuip Peak, Indiana Uni- 
versity, Bloomington, Indiana. 

SHS Group B—Room 335 

Topic: Symbolic Thinking 

Leader: Oscar ScuHaar, Ohio State 
University, Columbus, Ohio. 

SHS Group C—Room 337 

Topic: Logical Thinking 

Leader: KENNETH HENDERSON, Uni- 
versity of Illinois, Urbana, Illinois. 

Coll Group— Arizona Room 

This is a single group but will break up 
into three smaller groups after the 
discussion gets under way.) 

Topics and Leaders: 

Training the College Teacher, Saun- 
pDERS MacLang, University of Chi- 
cago, Chicago, Illinois. 

Serving the Students, Bruce MeE- 
SERVE, University of Illinois, Ur- 
bana, Illinois. 

Designing the Beginning Courses, H. 
VERNON Price, State University of 
Iowa, Iowa City, Iowa. 

10:00 a. m.-11:45 a.m. Elementary Sec- 
tion-Panel—Palm Room 
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Subject: Arithmetic-Learning-Psycholo- 
gist-Mathematician 

Chairman: JoHN R. Ciark, Teachers 
College, Columbia University, New 
York City. 

Other Participants: Leo J. BRUECKNER, 
University of Minnesota, Minne- 
apolis, Minnesota; Laura K. Eaps, 
Bureau of Curriculum Research, Pub- 
lic Schools, New York City; Howarp 
F. Frur, Teachers College, Co- 
lumbia University, New York City; 
Maurice L. Hartune, University of 
Chicago, Chicago, Illinois. 

10:00 a.m.-11:45 a.m. Junior High School 

Section— South Ball Room 

Presiding: Epirn Woo.usrey, Sanford 
Junior High School, Minneapolis, 
Minnesota. 

Mathematics and Today’s Junior High 
Schools, Rose KiLEe1N, Somers Junior 
High School, Brooklyn, New York. 

Mathematical Objectives for the Crucial 
Ninth Year, FRANK L. GRIFFIN, 
Reed College, Portland, Oregon. 

10:00 A.mM—11:45 a.m. Learning Aids— 

Algebra and Geometry Section— 
Grand Ball Room 

Presiding: Marie 8. Witcox, Wash- 
ington High School, Indianapolis, 
Indiana. 

Algebra, Learning Aids, and Elementary 
Scientific Method, SHELDON Myers, 
Ohio State University, Columbus, 
Ohio. 

(reometry, Learning Aids, and Elemen- 
tary Scientific Method, Joun F. 
ScHacut, Bexley High School, Bex- 
ley, Columbus, Ohio. 

10:00 a.m.-11:45 a.m. College Section— 
Green Room 

Presiding: Virgin 8. MAtuory, State 
Teachers College, Montclair, New 
Jersey. 

College Mathematics Curriculum Prob- 
lems, G. BALEY Price, University of 
Kansas, Lawrence, Kansas. 

Gains and Failures, and Some Implica- 
tions, CHARLES H. BuTLer, Western 
Michigan College of Education, Kala- 
mazoo, Michigan. 
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10:00 a.m.—11:30 a.m. Affiliated Groups 
Panel Discussion—Ranch Room 
Presiding: Mary C. Roacers, Roosevelt 
Junior High School, Westfield, New 

Jersey. 

Topic: Specific Programs for the Promo- 
tion of Interest In Mathematics Educa- 
tion—In the Community—Among 
Students 
matics. 

Interest and Talent Development, Wat- 
TER H. CARNAHAN, Purdue Univer- 
sity, Lafayette, Indiana. 

The Mathematics Assembly, BARNETT 
Ricu, Richmond Hill High School, 
Richmond Hill, New York. 

The Mathematics Fair, H. W. CHARLES- 
worTH, East High School, Denver, 


Among Teachers of Mathe- 


Colorado. 

Introducing Mathematics to the Faculty, 
Mary A. Porrer, Supervisor of 
Mathematics, Racine, Wisconsin. 

The Mathematics Institute, An Aid to the 
Classroom Teacher, Houston T. 
KARNES, Louisiana State University, 
Baton Rouge, Louisiana. 

The Conference on the Teaching of Mathe- 
matics, J. R. Mayor, The University 
of Wisconsin, Madison, Wisconsin. 

:30 p.m.-3:15 p.m. Delegate Assembly— 
Second Session—Palm Room 

(A continuation of the Thursday morn- 
ing session of the official delegates of 
the affiliated groups.) 

Presiding: J. R. Mayor, University of 
Wisconsin, Madison, Wisconsin. 

:30 p.m.—3:15 p.m. Foundations of Mathe- 
matics—Grand Ball Room 

Presiding: Ropert E. K. Rourke, 
Pickering College, Newmarket, On- 
tario. 

Algebraic Geometry and Geometric Alge- 
bra, Henry W. Syer, Boston Uni- 
versity, Boston, Massachusetts. 

Using Algebra in Teaching Geometry, 
Howarp F. Fenr, Teachers College, 
Columbia University, New York City. 

Using Geometry in Teaching Algebra, 
Bruce MeEserve, University of Il- 
linois, Urbana, Illinois. 
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1:30 p.m.-3:15 p.m. Junior High Schoo] 


Section—South Ball Room 

Presiding: AGNes Hersert, Clifton 
Park Junior High School, Baltimore. 
Maryland. 

Adapting Teaching to Slow Learners, 
Mary A. Porrer, Supervisor of 
Mathematics, Public Schools, Racine, 
Wisconsin. 

Ideas Which Have Worked in Stimulating 
Interest in Certain Topics in Junior 
High School Mathematics, Evurn 
Harris Gruss, Head of Depart- 
ment of Mathematics, Divisions 10- 
13, Washington, D. C. 


730 p.m.-3:15 p.m. Teacher Education 


Section— Ranch Room 

Presiding: DALE CARPENTER, Super- 
visor, Mathematics Education Sec- 
tion, Publie Schools, Los Angeles, 
California. 

The Educational System in Finland, 
Vipar Wotontis, The University of 
Kansas, Lawrence, Kansas. 

The Function of a University Council on 
Teacher Education in the Preparation 
of Mathematics Teachers, R. E. 
PinGry, University of Illinois, Ur- 
bana, Illinois. 


:30 p.M.-3:15 p.m. Regular Discussion 


Groups (Registration in these groups 
should be made in advance.) 

Group No. 1—Room 319 

Topic: Ninth Grade Mathematics— 
What?—To Whom?—How? 

Leader: Epira Woo.sey, 
Junior High School, Minneapolis, 
Minnesota. 

Group No. 2—Room 320 

Topic: Recreational Mathematics 

Leader: GUINEVERE D. Wuire, Cordoza 
High School, Washington, D. C. 

Group No. 3—Room 326 

Topic: How Effective Is Our Arithmetic 
Teaching in Elementary and Junior 
High School? 

Leader: WarrEN F. Geyer, Cole 
Junior High School, Denver Colo- 
rado. 

Group No. 4—Room 323 


Sanford 
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Topic: How Can Elementary Teachers 
and Administrators Work Together to 
Improve Instruction in Arithmetic? 

Leader: GEORGE W. Hout, Director of 
Klementary Education, Des Moines, 
Iowa. 

Group No. 5—Room 335 

Topic: Maintaining Children’s Interest 
in Number Concepts. 

Leader: CLARENCE ETHEL HARDGROVE, 
Northern Illinois State Teachers Col- 
lege, De Kalb, Illinois. 

Group No. 6—Room 337 

Topic: The Improvement of Daily Class- 
room Procedure in Arithmetic. 

Leader: Hate C. Rerp, Department of 
Instruction, Public Schools, Cedar 
Rapids, Iowa. 

Group No. 7—Room 324 

Topic: “How Firm a Foundation’’? 

Leader: Lots KNowLEs, University of 
Missouri, Columbia, Missouri. 

3:30 p.m.-5:00 p.m. College Section—Open 

Discussion—F lamingo Room. 

Topic: Can There Be Any Uniformity in 
the Content of Mathematics for General 
Education at the College Level? 

Leader: W. L. Ayers, Purdue Uni- 
versity, Lafayette, Indiana. 

3:30 p.m.-5:30 p.m. Junior High School 
Laboratory—Green Room (See an- 
nouncement at end of program.) 

Laboratory—Junior High School and 
Plane Geometry. 

Leader: Frances M. Burns, Oneida 
High School, Oneida, New York. 

3:30 p.w.—5:30 p.m. Senior High School 
Laboratory—Ranch Room (See an- 
nouncement at end of program.) 

Leader: IpA May Bernuarp, Public 
Schools, San Marcos, Texas. 

1:00 p.m.—5:00 p.m. Projection of Latest 
Films—South Ball Room 

6:30 p.m—9:15 p.m. Banquet—Grand Ball 
Room 

Address: Manpower and Mathematics 

Speaker: ALLEN OrtH, Department of 

Public Relations, General Motors 

Corporation, Detroit, Michigan. 
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SATURDAY, APRIL 19 


8:00 A.m.-12:00 Noon. Registration 

Lobby 

8:00 A.m.—12:00 Noon. Exhibits, Commer- 
cial and Instructional 
8:30 a.m.-9:15 a.m. Continuity Sections 
(Everyone is urged to attend one of 
these four continuity sections. See 
announcement at end of program.) 
Elementary Continuity Section—Palm 
Room 
Presiding: LENORE JoHN, Laboratory 

School, University of Chicago, Chi- 

cago, Illinois. 

Topic: Factors Contributing to Diffi- 
culty of Learning Arithmetic. 

Speaker-Analyst: EstHer J. Swen- 
son, College of Education, Uni- 
versity of Alabama, University, 
Alabama. 

Junior High School Continuity Section 
South Ball Room 

Presiding: VeERYL Scuuut, Super- 
visor of Mathematics, Public 
Schools, Washington, D. C. 

Topic: Caring for Individual Differ- 
ences. 

Speaker-Analyst: ROLLAND R. SMiru, 
Coordinator of | Mathematics, 
Springfield, Massachusetts. 

Senior High School Continuity Section 

—Grand Ball Room 

Presiding: Donovan A. JOHNSON, 
University of Minnesota High 
School, Minneapolis, Minnesota. 

Topic: Relational Thinking, Symbolic 
Thinking, Logical Thinking, on the 
Senior High School Level. 

Speaker-Analyst: HaroLtp Fawcett, 
Ohio State University, Columbus, 
Ohio. 

College Continuity Section—Ranch 

Room 

Presiding: Witu1aMm A. GaGer, Uni- 
versity of Florida, Gainesville, 
Florida. 

Topic: Good College Teaching—Its 
Basic Factors 

Speaker-Analyst: PHiturr S. JoNgEs, 
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University of Michigan, Ann Ar- 9:30 a.m.-11:00 a.m. History of Mathe- 
bor, Michigan. matics— Green Room 
9:30 a.m.-11:00 a.m. Elementary Section Presiding: Henry W. Syer, Boston 
South Ball Room University, Boston, Massachusetts. 
Presiding: Mary C. RoGers, Roose- The Development of Methods of Solviny 
velt Junior High School, Westfield, Linear Equations, PuiIuur 8. Joxegs 
New Jersey. University of Michigan, Ann Arbo: 
What its Meaningful Arithmetic? Michigan. 
Ropertr H. Koenker, Ball State Enriching the Teaching of Linear Equ- 
Teachers College, Muncie, Indiana. tions by Examples of Historical Meth. 
What Are the Characteristics of a Pro- ods, JAMES H. Zant, Oklahoma Agri- 
gram for Meaningful Arithmetic? cultural and Mechanical Colleg 
Foster E. GROSSNICKLE, New Stillwater, Oklahoma. 
Jersey State” Teachers College, 9:30 a.m.—-11:15 a.m. Regular Discussion 
Jersey City, New Jersey. Groups (Registration for these « 
9:30 a.m.—11:00 a.m. Class Teaching cussion groups should be made. j) 
Demonstration— Senior High School advance. See announcement at end 
Grand Ball Room program. ) 
Presiding: Cart N. Suuster, State Group No. 8—Room 326 
Teachers College, Trenton, New Topic: How to Teach to Pro 
Jersey. Training in Thinking. 
Teacher: Emit J. Bercer, Monroe Leader: K. B. HENDERSON, Universit) 
High School, St. Paul, Minnesota. of Illinois, Urbana, Illinois. 
Demonstration: The Teaching of the Group No. 9—Room 335 
Second Year of High School Algebra. Topic: What Practical Provisions Can B. 
Participants: Students from Monroe Made in a Public School Curriculw 
High School, St. Paul, Minnesota. For the Accelerated Child? 
9:30 A.M.—11:00 a.m. Senior High School Leader: BuRNETT SEVERSON, Morey 
Section— Palm Room Junior High School, Denver, Colorado. 
Presiding: OrvILLE A. GreorGE, Public Group No. 10—Room 319 
Junior College, Mason City, Iowa. Topic: Reading Difficulties in Mathe- 
How Can a Teacher of High School matics Learning—What To Do About 
Mathematics Make Practical Use of Them. 
Source Units? H. C. Trimsue, Iowa Leader: CATHERINE A. VY. Lyons 
State Teachers College, Cedar Falls, Perry High School, Pittsburgh, Penn- 
Iowa. sylvania. 
Teaching Mathematics for Appreciation, Group No. 11—Room 337 
DANIEL B. Luoyp, Wilson Teachers Topic: How Can General Mathematics 
College, Washington, D. C. Above the Eighth Grade Level Be (river 
9:30 a.m.—11:00 a.m. College Section— the Status of Respectability of the Se- 
Ranch Room quential Courses? 
Presiding: J. R. Mayor, University of Leader: Humpurey C. Jackson, Par- 
Wisconsin, Madison, Wisconsin. cells Junior High School, Grosse 
The Impact of Research on College Alge- Pointe, Michigan. 
bra and the College Curriculum, SAUN- Group No. 12—Room 320 
DERS MacLane, University of Chi- Topic: How Dynamic Can Geometry Be- 
cago, Chicago, Illinois. come? 
College General Mathematics, KENNETH Leader: Roperick C. McLennan, Al- 
E. Brown, University of Tennessee, lington Heights Township High 
Knoxville, Tennessee. School, Arlington Heights, Illinois. 
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High 


Room 324 

Toric: How Can We Meet the Challenge, 
“But It Isn’t Practical’? 

Leader: Rex E. Harvey, Elkhart High 
School, Elkhart, Indiana. 

‘(0 A.M.-12:00 Noon. Business Meeting 
of the NCTM—South Ball Room 

2:30 p.m.-2:00 p.m. Convention Lunch- 


Grand Ball Room 


30 p.m.-4:00 p.m. Class Teaching Dem- 


onstration—Elementary 


Room 


South Ball 


Presiding: Mary Hannum, Park Ave- 
nue School, Des Moines, Iowa. 


leacher: 


( 


Louisiana. 


Ina Mar Hearp, Southwest- 
Louisiana Institute, Lafayette, 


Demonstration Lesson: Your Town and 


Mine. 

Participants: Fifth gr 
Park Avenue Scho 
Iowa. 

2:30 p.m.—4:00 P.M. 


ade pupils from 
1, Des Moines, 


Elementary and 


Junior High School Section—Ranch 
Room (This section is sponsored in 
part by the Wisconsin Mathematics 


Council. ) 


Presiding: DororHy Swakp, Roosevelt 
Junior High School, Beloit, Wisconsin. 


Let's 
Raupu J. 
mentary 
Wisconsin. 


Stop 


Confusing 
COOKE, 


Education, 


Our Children, 
Director of Ele- 
Fond du Lae, 


Computation With Approximate Data, 


Beginning in the Seventh Grade, CARL 


N. Suuster, State Teachers College, 
Trenton, New Jersey. 


2:30 p.m.-4:00 p.m. Senior High School 


Section—Grand Ball Room 
Presiding: Lucy E. Hauu, Wichita High 
School North, Wichita, Kansas. 


Meanings and/or Mechanics in Algebra, 
H. C. CuristorFerRsON, Miami Uni- 


versity, Oxford, Ohio. 


The Treatment of Axioms and Postulates 
When Beginning Geometry, JosEPH A. 
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NyBerG, Morgan Park High School, 
Chicago, Illinois. 

2:30 p.m.—4:00 p.m. Secondary Section 
Palm Room 

(This section is sponsored by the Ne- 
braska Section, National Council of 
Teachers of Mathematics.) 

Presiding: MaupgE Houpen, Nebraska 
Representative for the NCTM, Ord, 
Nebraska. 

The Relative Merits of Algebra and Gen- 
eral Mathematics in the Development of 
Mathematical Literacy, Mttron W. 
BECKMANN, Teachers College High 
School, University of Nebraska, Lin- 
coln, Nebraska. 

Consumer Mathematics in the Twelfth 
(rade, RicHarp R. SuHort, Public 
Schools, Lincoln, Nebraska. 

ANNOUNCEMENTS 

Registration 

The registration fee is fifty cents for 
members of The National Council of 
Teachers of Mathematics, members of the 
Mathematical Association of America, and 
for teachers in elementary schools. The fee 
for non-members and visitors is $1.50. 
Undergraduate students sponsored by a 
faculty member, relatives of members, in- 
vited speakers who are not members, 
members of the press, and commercial 
exhibitors are not charged the registration 
fee but should register. You are urged to 
register in advance, but, if you do, please 
check in at the Registration Desk upon 
your arrival at the meeting. Use the Ad- 
vance Registration and Reservation Form. 
(See page 154.) Registrations and reserva- 
tions received before April 5 will be ac- 
knowledged by return mail. 


Hotel Reservations 


Fort Des single double 
Moines $3.75 $6 .00* 
Brown 3.50 5.00 
Kirkwood 3.50 5 .00* 
Savery 4.50 6.50* 
Randolph 3.75 5.75 
Elliott 3.00 4.50 


All rates with bath. Rooms without bath, 


about $1.00 less. 
* No rooms without bath. 
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Information 


The Information Committee will furnish 
you with information on rooms, meals, 
parking, amusements, stores, schools, col- 
leges, etc. A daily bulletin of special ac- 
tivities will be posted. When at the con- 
vention, ask for help at the Information 
Desk. 

Banquet and Luncheon Reservations 

Reservations for the banquet on Friday 
and for the luncheon on Saturday should 
be made in advance. Requests should be 
accompanied with check or money order. 
All orders received before April 5 will be 
acknowledged by return mail. Banquet, 
$4.00; Luncheon, $2.25, tax and tips in- 
cluded. Use the Advance Registration and 
Reservation Form. 


Continuity Sections and Discussions 


On Friday and Saturday mornings, four 
Continuity Sections, Hlementary, Junior 
High School, Senior High School, and Col- 


lege, have been arranged. (Everyone is in- 
vited to attend one of these.) 

Immediately following these Continuity 
Sections on Friday morning, the Continu- 
ity Discussion Groups (25 to a group, 
those who have registered for them) will 
meet for the discussion of the problem pre- 
sented by the speaker of the corresponding 
Continuity Section. On Saturday morning, 
these Continuity Discussion Groups (one 
from the Elementary Section, three from 
the Junior High School Section, three 
from the Senior High School Section, and 
one from the College Section) will make 
reports to their respective Continuity Sec- 
tions at which time the speaker of the 
Friday morning Continuity Section will 
act as analyst. He will evaluate the re- 
ports, relate them to the problem under 
consideration, and make further contribu- 
tions to the problem. (Everyone is invited 
to attend one of these Continuity Sections 
on Saturday.) 

If you wish to follow through with this 
phase of the convention program, you will 
register for the Continuity Discussion 
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Group of your choice and attend the cop. 
responding Continuity Section meeting on 
both Friday morning and Saturday mom.- 
ing. For example, if you register for one of 
the three Senior High School Continuity 
Discussion Groups, you will plan to attend 
the Senior High School Continuity Section 
on Friday morning and again on Saturday 
morning. Registration in the Continuity 
Discussion Groups will be limited. Use the 
Advance Registration and Reservation 
Form. (See page 154.) Admittance cards 
will be sent to those making request before 
April 5. 


Regular Discussion Groups 

These are scheduled for Friday after- 
noon and Saturday morning. The number 
in each group is limited to twenty-five. 
Registration should be made in advance 
Use the Advance Registration and Reser- 
vation Form. Admittance cards will be 
sent to those making reservations before 
April 5. 


Visiting Des Moines Schools 


You are cordially invited to observe 
classes in mathematics to be conducted in 
both public and parochial schools on 
Thursday morning, April 17. There will be 
an opportunity to observe the teaching of 
arithmetic in elementary and junior high 
schools, as well as mathematics at the 
senior high school and college levels. The 
latter will include classes in practical 
mathematics, applied mathematics, and 
socialized arithmetic at the Des Moines 
Technical High School, Dowling High 
School, and Drake University. A detailed 
schedule will be available at the Informa- 
tion Desk, but requests to observe should 
be mailed in advance to George W. Hohl, 
629 Third Street, Des Moines 9, Iowa. 


Mathematics Laboratories 


Five laboratory periods, each two hours 
in length, have been scheduled, three on 
Thursday afternoon and two on Friday 
afternoon. Each member of the group will 
be given the opportunity of making one or 
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nore models under the direction of the 
iader of the group. A 


minimum cost 


barge for materials used will be made. 
The number permitted to register in these 
soups will be limited. You may register in 


ne or two 


Register in 


of these laboratory periods. 


advance. Use the Advance 


Registration and Reservation Form. Ad- 
nittance cards will be mailed to those 
hose requests are received by April 5. 


Plucational Tours 


Seven 
Thursday morning, 10:00 A.M. 


for 
2:00 


tours have been planned 


to 


ou. Note that one person can take but one 
‘ur. Since numbers are limited, second 


oices may be wise. The right to cancel 


nd return money paid in advance is re- 


erved. The tours are: 


Yo. 1. The 


Vo. ¢ 


No. 


bo 


Municipal Airport and 
Weather Station, luncheon in the 
“Cloud Room.” Total cost, $1.75. 
Drake University, 
buildings, presentation of “‘oppor- 
tunities in mathematics and actu- 


new science 


arial science,” luncheon. Total 
Cost, $1.00. 
Hy-Line Poultry Farms, Iowa 


farming, 
dinner.” 


countryside, scientific 
“old-fashioned chicken 
Total cost, $1.50. 

Des Moines Art Center, gallery 
show featuring modern furniture 


design, choice of luncheon at 
Younkers. Transportation, 60 
cents. 


5. Central National Bank, modern 


banking procedures, special movie. 
No cost. 

Equitable Life Insurance Com- 
pany of Iowa, electronic computer, 
actuarial procedures, view of city 
from roof. No cost. 

Meredith Publishing Company, 
operations connected with publish- 
ing modern magazines and color 
pictures. No cost. 


Visitors will be welcome at the Drake 
Municipal Observatory on Wednesday 
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night. Arrange your own transportation 
and come if the sky is clear. 
Supplies and Equipment 

Speakers and other participants on the 
program who need blackboards, projection 
equipment or other materials should com- 
municate with Mr. Clifton Schropp, 629 
Third Street, Des Moines, Iowa, before 
April 1. 
Commercial Exhibits 

Textbooks and commercial teaching 
aids will be on the mezzanine at Hotel Fort 
Des Moines from Thursday morning at 9 
o’clock to noon on Saturday. Inquiries for 
exhibit space should be addressed to Dr. 
O. C. Kreider, Department of Mathe- 
matics, lowa State College, Ames, Iowa. 


School Exhibits 

There will be an exhibit of mathematics 
models, instruments, teaching aids, and 
other classroom materials on the mezza- 
nine at Hotel Fort Des Moines from 
Thursday morning at 9 o’clock to Satur- 
day noon. Teachers who wish to exhibit 
their materials are requested to communi- 
cate with Miss Ruth Miller, Ames High 


School, Ames, Iowa. 


Films and Filmstrips 

Seme of the latest mathematical films 
and filmstrips will be projected in the 
South Ballroom on Thursday morning and 
afternoon and Friday afternoon. 


Meals for Special Groups 

If any group wishes to arrange for a 
dinner on Thursday, a breakfast on Friday 
or Saturday, or a luncheon on Friday, the 
local committee will help make these ar- 
rangements. Write to Dr. H. Van Engen, 
Iowa State Teachers College, Cedar Falls, 


Iowa. 


Location of Meeting Rooms 


Hotel Fort Des Moines is headquarters 
for the convention. All rooms and parlors 
used for meetings and discussions are in 
the hotel. 
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Mail and Telegrams 


Mail and telegrams for those attending 
the convention should be addressed in care 
of The National Council of Teachers of 
Mathematics, Hotel Fort Des Moines, 
Des Moines, Iowa. Mail may be obtained 
at the Registration Desk. 


Refunds on Reservations 


No ticket refunds will be made later 
than three hours prior to the function for 
which reservation was made, i.e., tours, 
luncheon, banquet. 


Certificate of Attendance 


If you care to take back to your school 
authorities a statement certifying your at- 
tendance at the convention, make request 
for this at the Registration Desk on Satur- 
day morning. 


Fun Night 


On Thursday night, following the gen- 
eral session of the convention, the Recep- 
tion Committee has planned an informal 
evening of fun for all. There will be “ice 
breakers,’ games, square dancing, and en- 
tertainment. Square dancing demonstra- 
tions will be furnished by the Des Moines 
Recreation Commission. 


PROGRAM COMMITTEE 


Chairman—H. W. Charlesworth, Den- 
ver, Colorado; Emil J. Berger, St. Paul, 
Minn.; Frances M. Burns, Oneida, N. Y.; 
Dale Carpenter, Los Angeles, Calif.; John 
R. Clark, New York City; Harold P. 
Fawcett, Columbus, Ohio; Kenneth Hen- 
Urbana, Ill.; E. H. C. Hilde- 
brandt, Evanston, IIll.; Lenore John, Chi- 
cago, Ill.; Donovan A. Johnson, Minne- 
apolis, Minn.; Phillip S. Jones, Ann 
Arbor, Mich.; Joy E. Mahachek, Indiana, 
Pa.; Virgil S. Mallory, Montclair, N. J.; 
J. R. Mayor, Madison, Wis.; Philip Peak, 
Bloomington, Ind.; G. Baley Price, Law- 
rence, Kan.; Carl N. Shuster, Trenton, 
N. J.; Henry W. Syer, Boston, Mass.; 
H. Van Engen, Cedar Falls, Iowa; Alan 
Wayne, New York City. 
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Chairman—H. Van Engen, Cedar I’, 
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Registration Committee 


Co-Chairmen—Irvin H. Brune, Ced 
Falls, and H. C. Trimble, Cedar Fal 





Bernice Bernatz, Fort Dodge; Hilda isma 
Dethlefs, Sioux City; Gladys Griny mn; Cl 
Charles City; Don Inman, Keokugg™®"> 
. . >. 
James McFadgen, Emmetsburg; Ro P.; 5 
Marty, Sioux City; Ross Nielsen, Hudsoggg Stet 
Dorothy Pearson, Sioux City; Mona Re Mary 
mond, Sioux City; Lois M. Staker, Rut! Witt ko 
ven; Loretta Van Ness, Sioux City. BD pony 
‘ ; Hosprte 
Publicity Committee Chai 
Chairman—Lamont Constable, Masoalg 10 
City; Bernice Bernatz, Fort Dodge; Hows V. G. 
ard Elmore, Cedar Falls; Orville 4X o, | 
George, Mason City; Katherine Walkeg on M 
Mason City. loine: 
Local Arrangements Committees 
Co-Chairmen—Ethel Cain, Des Moines 
and Ruth Davison, Des Moines. i 
riease 
— ae lar Fall 
A udio-\ tsual and Equipment Com4 vin H | 
mittee a 
-Miss- 
Chairman—Clifton Schropp, Ded 
Moines; Waldemar Gjerde, Cedar Falls fine aq. 
John Hedges, Iowa City; Harold 
Kooser, Ames; Ralph Tomlinson, Defcon aq 
Moines. 
’ ° _ ’ ‘ - # sition 
Educational Tours Committee (all ol 
Des Moines) Pe 
, ‘ong legisteri 
Co-Chairmen—Earl Canfield and _ 
Violet Sherwood; Claude Mebroom;4gj— 
Maurice Lewis; Joseph Sisbeau. beck yor 
ee 
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Chairman—Katheryn Stewart, led 
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ine, Cedgq Chairman—Hazel Hope; Martha 
dar Fajgg3jornson; Mansel Burham; Durward 
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; Crimeggan; Clarence Irwin; Geraldine Rendle- 
Keokygguan; Lydia Rogers; Sister Rita Joseph, 
re: Rog@fl.P.; Sister Beatrice Marie, R. 5S. M.; 
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Rickey, Cedar Rapids; Mrs. Dora Tel- 
leir, Fort Dodge; Ruth Wedgewood, 
Sioux City. 
Printing—Signs—Teaching Materials 
Chairman— Viola Smith, Waterloo; Don- 
ald DeJager, Newton; Hester Douthart, 
Newton; Howard Elmore, Cedar Falls; 
E. W. Hamilton, Cedar Falls; William 
Maricle, Cedar Falls; Mrs. Winnie Pal- 
mer, Newton; Vera Tussing, Marshall- 
town. 


Banquet Committee 


Chairman—H. Vernon Price, Iowa 
City; Ralph Aschenbrenner, Iowa City; 
Robert Castater, City; Marion 
Comwall, Marshalltown; Ruth Green- 
Iowa City; Dorothy Horn, Des 
Lucille Houston, Burlington; 


Swanson, Davenport; Marlyn 


Iowa 


wald, 
Moines; 
Melvina 
Wolleson, Independence. 


Luncheon Committee 


Chairman—Mary Jo Cosgrove, Cedar 
Rapids; Darlene Coffman, Cedar Rapids; 
Paul Jones, Cedar Rapids; Melvina Swan- 
son, Davenport. 


FORM 


Please fill out legibly and mail with remittance to H. C. Trimble, Iowa State Teachers College, 


1 ADVANCE 

/ (ome 

mn H. Brune. 

t-Miss- Mrs. 
», Deg Last Name 
rl = ne Address 
Harold Street and Number 
mm, Des 


‘hol Address 
Name of School 


lar Falls, lowa, before April 5, 1952. Make check or money order payable to convention treasurer, 


First Initial 
City Zone State 
City State 





all off “"°" ar aPeen 


wean X before the address to which you wish your tickets sent. 


____. Member of MAA ___ 


__. Elementary Teacher 


| anda sstering as: Member of NCTM —_— 
room ; Student _. Exhibitor — _ Non-Member — sins 

eck your field of interest: Elementary —_________ . fo 
[oines) 4 Teacher Education —_ _ Supervision —__ Other — a 


Ted (Reverse side, please.) 
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School Exhibits 


Chairman—Ruth Miller, Ames; Rus- 
sell Drumright, Cedar Falls; Izac Emrick, 
Des Moines; Inez Gwynn, Shenandoah; 
H. G. Hazelett, Washington; Margaret 
Helt, Sioux City; Naomi Hicks, Boone; 


Kathryn Hinsenbrock, Charles City; Roy 


Jorgensen, Sac City; Robert Kilgore, Keo- 
kuk; Gladys Kluever, Atlantic; Della Me- 
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Mahon, Hudson; Nora Moss, Fort Dodge: 
Claude Schnell, Des Moines; Edna Schuler, 
Ames; Carl Wehner, Gladbrook; Alice 
White, Dubuque. 
Commercial Exhibits 

Chairman—O. C. Kreider, Ames; 
Frieda Blum, Fort Dodge; Mary Han. 
num, Des Moines; Williard Kacena, Des 
Moines; Herschel Smith, Red Oak. 





Our Public Relations 


(Continued from page 101 


we 
AS- 


‘ 


N. Sullivan, in his essay, 


J. W. 
pects of Science,”’ 
art, and a great art. It is on this, besides 


calls mathematics “an 
its usefulness in practical life, that its 
claim to esteem must be based.”’ 

Richardson “The 
mathematician uses imagination and intui- 
tion to conjecture new results and new 
but he not 


explains, creative 


methods of research, does 
assert that his guesses are correct until 
he has succeeded in proving them logi- 
eally.”’ 

In Mathematics and _ the 
Kasner and Newman give a colorful sum- 
mary of the attributes of mathematics. 


Imagination, 


Registration Fee 


Banquet, Friday 


Luncheon, Saturday Number @ $2.25 


Tour No. Number @ 


$0.50 or $1.50 
Number @ $4.00 


Let us share these concepts with our 
pupils, with the public, Then we will not 
be asked, ‘“‘Why should mathematics be 
included in the curriculum?” 


In mathematics we have a universal lap- 
guage, valid, useful, intelligible everywhere in 
place and in time—in banks and insurance con- 
panies, on the parchments of the architects who 
raised the Temple of Solomon, and on the blue- 
prints of the engineers who, with their calculus 
of chaos, master the winds. Here is a discipline 
of a hundred branches, fabulously rich, lit- 
erally without limit in its sphere of application, 
laden with honors for an unbroken record of 
magnificent accomplishments. Here is a creation 
of the mind, both mystic and pragmatic in 
appeal. Austere and imperious as logic, it is 
still sufficiently sensitive and flexible to meet 
each new need. Yet the vast edifice rests on the 
simplest and most primitive foundations, is 
wrought by imagination and logic out of a 
handful of childish rules. 


Amount 
Amount 
Amount 
Amount 


Total Amount $ 


Discussion Groups (Regular and Continuity) 


First Choice: Group - 


Second Choice: Group 


_ Leader 


_ Leader 


Mathematics Laboratories (Register for one or two.) 


Thursday Arithmetic - 


Friday J.H.S. - —___. Friday S.HLS. - 


——=—_ snursday J.H.S. . 


Thursday 8.H.S. 


Enrollments in Discussion Groups and in Mathematics Laboratories will be made as registfa- 
tions come in and number enrolled will be limited. ' 

If you need more of these advance registration and reservation forms, or copies of the entire pro 
gram please make request for them to H. Van Engen, Iowa State Teachers College, Cedar Falls, low. 





